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ADVERTISEMENT. 

' I'^HE following meets were originally printed 
■^ as a text-book for the ufe of Students of 
Medicine in the Univerfny of Edinburgh ; it 
ofcourfe contains only /ketches of what was 
more fully delivered in the Profeflbr's lectures. 
Though the impreffion formerly made has been 
long ago difpofedof, the Auchor did notchoofe 
to renew it till he mould be at leifure to give 
it to the public in a more complete form. But 
Dr. Gregory, who now teaches this branch of 
medicine, thinking thofe (ketches might be 
ufeful to his Students, the author has confented 
to che republication : and it is now offtred t« 
to the public in a more correct manner. 
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E D I C I N E is the art of preventing and 
of curing difeafes. 



II. 



Before confidering the application of this art to 
particular difeafes, certain general doctrines are 
neceflary to be premifed, which are called THE 
NSTITUTIONS OF MEDICINE. 

III. 

The Inflitutions of Medicine are divided into 

three parts. 

The 



( 6 ) 
The firft treats of life and health. 

The fecond delivers the general do&rine of 
difeafes. 

The third delivers the general doctrine con- 
cerning the means of preventing and curing 
difeafes. 
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PHYSIOLOGY. 



IV. 

THE doctrine which explains the conditions 
of the body and of ihe mind necelTary to life 
and health, is called P H Y 6 I O L O G Y, or the 
Doctrine of the Animal Qeconomy. 

V. 

The functions of the animal ceconomy are many 
and various ; and fo complicated with each other, 
that it is difficult to find the molt proper order in 
which they may be delivered. That, howver, 
feems the belt which confiders them as nearly as 
may be according to the feries of caufes andeffe&s. 

VI. 

Upon this plan we fliall treat, 

i. Of the folid matter, of which a great part 
of every organ of the body confifts. 

z. Of the nervous fyftem, in which the motions 
of the body for the molt, part begin, and upon 
which the motions produced in it chiefly depend. 

3. Of the motion and circulation of the blood, 
and of the feveral organs and actions employed in 
fupportin^ it. 

4. Of the functions employed in fupporting and 
repairing the feveral folid and fluid matters of the 

body ; 



8 PHYSIOLOGY. 

body ; and, on this occafion, of the nature of the 
feveral fluids themfelves. 

5. Of the organs employed in receiving and 
modifying the impreffions of external bodies ne- 
cefTary to fenfation; and of their feveral functions. 

6. Of the motions of the whole body, or of its 
feveral parts whi?h depend on the aclion of muf- 
cles, and not before explained. 

7. Of the functions peculiar to the fexes, and 
of generation. 
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S E C T. I. 

Or the Simple Solids. 

VII. 

The folid parts of the body feem to be of two 
kinds ; one whofe properties are the fame in the 
dead as in the living, and the fame in the animate 
as in many inanimate bodies ; the other, whofe 
properties appear only in living bodies. In the 
laft, a peculiar organization, or addition, is fuppo- 
fcdto take place; in opposition to which, the firft 
are called the SIMPLE SOLIDS, Of thefeonly 
we fhall treat here ; and of the others, which may 
be called VITAL SOLIDS, being the fundamen- 
tal part of the nervous fyftem, we fhall treat under 
that title in the following feclion. 

VIII. 
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VIII. 

The fimple folids are fuited to the purpofes of 
the animal oeconomy by a certain force of cohefi- 
on, jcined with a certain degree of flexibility and 
elafticity. 

IX 

Thefe properties of the fimple foltds, in differ- 
ent parts of the body, in different bodies, and on 
different occafions in the fame body, are neceffari- 
ly in different degrees ; and this feems to depend 
upon the difference of the mixture, aggregation, or 
organization of the folid. 

X. 

The matter of the fimple folid every where, ex- 
cept in the bones, appears to be an homogeneoui 
aggregate ; and there is ho proper evidence of its 
being formed of certain parts naturally difcrete 
and incoherent, which are cemented by others of 
a different nature. 

XI. 

Of the fimple folid confidered as an homoge- 
neous aggregate, the integrant parts are a mixt. 
which feems to be nearly of the fame kind in all 
the different parts of the human body, and perhaps 
in moil: of the parts of every animal : So far as we 
yet know, the variety of it is very inconfiderable. 

XII. 

This, which may be called the ANIMAL MIXT, 
B is 
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is found, by chemical experiment, tobeconfidera- 
bly different from every kind of vegetable or foffil 
matter; but the fame experiments hardly teach us 
any thing exact or ufeful with refpecl to the confli- 
tuent parts of this mixt. 

XIII. 
The only particular relative to this, which we 
exaftly know, is, that the animal mixt is formed 
of water, and of fome other matter concreting with 
it ; that, on different occafions, the ftateofit is va- 
ried by the propoi tion which the water bears to the 
other concreting matter ; and that, efpecially by a 
different proportion in this refpect, the fimple folid 
differs in its force of cohefion, flexibility, and elaf- 
ticity (VIII. ) 

XIV. 

The proportion of water to the other matter in the 
animal mixt of different perfons feems r.o depend, 
in the firfl place, upon the nature of the original 
ftamina in each ; as the different ltate of the fim- 
ple folids, which appears early to diftinguifh fex 
and temperament continues refpeclively the fame 
through the whole of life, even though the diffe- 
rent perfons are under the fame external circum- 
ftances. 

XV. 

But, in every particular perfon, that proportion 
is conftantly changed by the progrefs of life ; and 
this happens more or lefs as other caufes concur. 

XVI. 
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xvr. 

The caufes that can affecl: the mixture of the Tim- 
pie folid, are either the ftate of the nuinrous fluid 
conveyed by the ordinary channels, or fome mat- 
ters from without infinuated into the folid. 

XVII. 

The ftate of the nutritious fluid may be varied 
by the quantity and qualify of the aliment taken 
in, by the powers of concoction and affimilation, 
by the circumftances of application and concretion, 
or by certain preternatural matters carried along 
with it. 

XVIII. 

The external matter that may be infinuated into 
the fimple folid is various, but lor the raoft part is 
only aqueous moifture in greater or lefs quantity. 

XIX. 

That thefe feveral caufes may affect the propor- 
tion of water in the Ample folid, and thereby give 
a different ftate of it, is fufficiently obvious : That 
the fame caufes may alio affecl the other concret- 
ing matter, we can, in general, perceive to be 
poffible ; but in what manner, or upon what oc- 
cafions they do fo, is not eafily difcerned. 

XX. 

The properties of the fimple folid (VTII-) may 
be alfo varied by its ftate of aggregation ; and this 
again may be varied, i. By the temperature '"•f 
the atmolpere to which the boc'y is long expofed. 

2. By 
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2. By .the preflure, external or internal, which 13 
applied to 'he folid. 3. By the degree of extenfion 
of ihe folid beyond its natural flate, which, in e- 
very living body, is given more or lefs to every 
part of the foft or flexible folids ; and, lajlly, by 
the motion or reft to which the folid is accuftomed. 

XXL 

The properties (VIII.) of the folid parts are alfo 
varied by the flate of their organization. This 
every where depends upon an arrangement of fi- 
bres, the flate of cellular texture, or upon a tex- 
ture of veflels ; and therefore, to explain the dif- 
ferent flates of organization, it will be enough to 
mention the caufes of the 1 inferences which occur 
in thefe fundamental parts. 

XXII. 

Fibres may differ in fize by the feveral caufes 
(XIV. — XXL) afte&ing the mixture and aggre- 
gation ot the matter of which they are formed, and 
by thete caufes alone ; but how far the organiza- 
tion of any part depends upon an arrangement of 
fibres, we cannot diftinctly perceive ; and, if it 
does, we cannot perceive that the flate of fuch 
parts differs otherwife than by the flate of the cel- 
lular texture every where interpoled between the 
fuppofed fibres. 

XXIII. 

The flate of cellular texture is the moll impor- 
tant circumllance in all organized parts ; and it 
may be varied by many different caufes. 1. The 

texture 
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texture may be more denfe, and thereby firmer, at 
it has been more prefild by the actions of life or 
external force ; by which mtans especially it is 
changed in the progrefs of life. 2. The cellu- 
lar texture may be increafed in bulk, and render- 
ed firmer by a new growth taking place in it, as 
frequently happens in membranes which are (low- 
ly and gradually ftretchedout. 3. The fame tex- 
ture may become weaker by fome part of it being 
eroded by aciid matters generated in the body,or 
externally applied. 4. It is analogous to this, that 
when any part is fuftained by feveial layers of cel- 
lular texture or membranes, fuch fupport is weak- 
ened by one or more of thefe layers being cut 
through ; and the fame weaknefs is induced when 
any external comprefEon, which for fome time, 
Jiad been applied, is taken away. 5. The ftate of 
the cellular texture is varied by the matter con- 
tained in its cells ; which is fometimes a matter 
concreting into a folid mafs, and fometimes a pre- 
ternatural quantity of an aqueous inelaftic fluid. 
The bones formed in the firfl manner may again 
become foft by the hardened matter's being diiTol- 
yed & reabforbed. 6. When the mobility ofparts on 
one another depends upon the extent of cellular 
texture connecting them, that mobility is dimin- 
ished cr deftroyed by a grear part of the cellular 
texture being eroded or cut away, and the remain- 
ing parts being united together ; fo that the parts 
are now connected by a fnorfer portion of cellular 
texture than before. 7. Parts naturally feparate 
may lofe their mobility by being joined together 

by 
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by a cellular tex'ure fanned between them, as hap- 
pens when any two furfaces are for feme time kept 
c'ol'ely applied co each other. 

XXIV. 

In fa far as a folid part is formed by a texture 
of veffels', its properties (VI 11.) may be varied by 
the different ftaus of thefe veffels ; which i. may 
be more or lefs full of fluids. 2. They may be 
changed into a foiid mafs, by the fluid, contained 
and ftagnating in them, concreting into a folid. 3. 
They may be changed into a folid, if the fluids that 
fhould pafs through them are intercepted, and the 
cavity is filled with a cellular texture ; or, 4. They 
may be changed into a folid, if, by collapfe orpref- 
fure, the fides of the veffels are applied to each 0- 
ther and concrete together. 

XXV. 

The pathology of the fimple folids cannot be pro- 
perly feparated from their phyfiology ; and there- 
fore many different Mates of thefe falids, though 
fuch as are always morbid are mentioned above. 
We think it proper to iubjoin here a fhort view of 
the whole of that pathology, 

XXVI. 
The difeafes of the fimple folids are, 
I. Thofe of the naturally foft parts. 
I. Deblity with flexibility. 

Debile tenerum, graci'.e, Gaub Pathd. 
161 1 

Debile 
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Debile tabidum Gaub. ibid. 16 1. 2. 
2. Debility with fragility. 

Debile fijjile Gaub. 161. 3. 
5. Laxity. 

Debile laxum , fiacidum, Gaub. 160. f. 

4. Flaccidity. 

Debile iners Gaub. 160. 2. 

5. Rigidity diminilhing flexibility. 
Rigidum tenax Gaub. 165. I. 

6. Rigidity deftroying flexibility. 
Rigidum durum Gaub' 165. 2. 

II. Thofeof the naturally hard parts. 

1. Flexibility. 

Debile jlexile Gaub. 160. 3. 

2. Fragility. 

Fragile fpongiofum Gaub. 161. 4. 

Fragile 'vitreum Gaub. 165. 3 
Ofallthefe morbid affe&ions, we fuppofe the 
remote and proximate caufes may be understood 
from what is delivered above (XIV. — XXIV.) 



SECT. II. 

Of the Nervous System. 

XXVII. 

The nervous fyflem, as the organ of fcnfe and 
motion, is connefted with foman) functions of the 
animal oeconomy, that the ftudy of it mull be of 
the utmoft importance, and a fundamental part of 
the iludyof the whole ceconomy. 

A general 
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jf general <vienu of the Nervous fyfiem. 

XXVIII. 

The nervous fyftem confifts of the medullary 
fubftance of the brain, cerebellum, medulla ob- 
longata, and Spinalis ; and of the fame fubftance 
continued into the nerves, by which it is diftribu- 
ted to many different parts of the body. 

XXIX. 

The whole of this fvftem feems to be properly 
diftinguifhed into thefe four parts. 

1. The medullary fubftance contained in the 
Cranium and vertebral cavity ; the whole of which 
feems to confift of diftindt fibres, but without the 
feveral fibres being feparaterl from each other by 
evident enveloping membranes. 

N. When we freak of functions, which are or may 
be in common to every part of this portion of the nervous 
fyftem, we fhail fpealc of the whole under the title of the 
BRAIN; but, when it is neceffary to diftinguifti the par- 
ticular parts, we /hall take care to avoid ambiguity. 

2. Connected with one part or other of N I. 
are, the NERVES, in which the fame medullary 
fubftance is continued but here more evidently di- 
vided intofibres,each of which isfeparated from the 
others by an enveloping membrane derived irom 
the pia mater. 

3. Parts of the extremities qf certain nerves 
(2.), in which the medullary fubftance is diverted 
of the enveloping membranes from the pia mater 
and fo fituated as to be expofed to the action of 

certain 
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certain external bodies, and perhaps fo framed as 
to be affected by the a&ion of certain bodies only: 
Thefe we name the SENTIENT EXTREMITI- 
ES of the nerves, 

4. Certain extremities of the nerves (2.) fo fra- 
med as to be capable of a peculiar contractility : 
and, in confequence of their fituation and attach- 
ments, to be, Ly their contraction , capable of mo- 
ving moll of the fch'd and fluid parts of the body. 
Thefe we name the MOVING EXTREMITIES 
of the nerves : They are commonly named MO- 
VING or MUSCULAR EIBRES, 

N. That the mufcular fibres are a continuation of the 
medullary fubftance of the brain and nerves, has not been 
fliown by the anatomifts, nor univerfally admitted by the 

phy/iologifts j but we now fuppofe it, and hope afterwards 

to reader it, fufficiently probable. 

Are the ganglions of the nerves to be confidered 
as apart of the nervous fyftem diftinguilhed by a 
peculiar function ? 

XXX. 

Thefe feveral parts of the nervous fyftem are e- 
very where the fame continuous medullary fub- 
ftance which we fuppofe to be the vital folid of an- 
imals, fo conftituted in living animals, and in liv- 
ing fyftems only, as to admit of motions being rea- ' 
dily propagated from any one part to every other 
part of the nervous fyftem, fo long as the continu- 
ity and natural living ftate of the medullary fub- 
ftance remains. 

N. It 
C 
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N. It is obferved, that the compreflion of any part of 
the medullary fubfcance prevents the communication of 
motion between the parts that lie on different fides of the 
part comprefied ; and it is probable, there are other eaufes 
befides compreflion, which may alio affect the medullary 
fubftance, fo as to interrupt in it the communicaurn of 
motion; but they are not diftindtly known. In the mean 
time, >ve ufe theexpreflion, that a nerve, or other pro-or- 
tion-Of the nervous fyftem, hfree, to denote its being t; ee, 
not only from comprcfiion, but from every other fuppofed 
caufe intenupting the communication of motion. 

The condition fitting the medullary fubftance for having 
motion propagated in it, we fuppofe to be the prefence of 
a certain fluid ; which we therefore name the nervous fluid 
without meaning however at prefent to determine any 
thin£ with regard to its lource, nature, or manner of a&ing. 

XXXI. 
In the living man, there h an immaterial think- 
ing lubftance, or MIND, conftantly prefent ; 
and every phenomenon ef thinking is to be confid- 
ered as an affection or faculty of the mind alone. 
But this immaterial and thinking part of man is fo 
connected with the mateiial and corporeal part of 
him, and particularly with the nervous fyftem, that 
motions excited in this give occafion to thought; 
and thought however occafioned, gives occafion to 
new motions in the nervous fyftem. This mutual 
communication or influence we afiume with confi- 
dence as a fad : But the mode of it we do not un- 
derftand, nor pretend to explain ; and therefore are 
not bound to obviate the difficulties that attend 
any of the fuppofkions which have been made con- 
cerning it. 

XXXII. 

The phenomena of the r.eivous fyftem occui 

commonly 
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commonly in the following order. The impulfe of 
external bodies afts upon the fentient extremities 
of the nerves ; and this gives occafion to precepti- 
on or thought, which, as firftarifing in the mind, 
we term SENSATION This fenfation, accor- 
ding to its various modification, gives occafion to 
VOLITION, or the willing of certain ends to be 
obtained b\ the motion ofcertain parts of the bo- 
dy ; and this volition gives occafion to the contrac- 
tion of mufcular fibres, by which the motion of the 
part required is produced. 

N. This is an example of the moft ordinary cafe; but 
'we do not mean to fay it is the only cafe of communica- . 
tion between the different parts of the nervous fyftem. 

xxxnr. 

As the impulfe of bodies on the lentient extre- 
mities of a nerve does nut occafion any fenfation, 
unlefs the nerve between the fentient extremity 
and the brain be free (XXIX. 3.} ; and as in like 
manner, volition does not produce any contraction 
of mufcles, unlefs the nerve between the brain and 
mufcle be alfo free ; we conclude, from both thefe 
fa£b, that fenfation and volition, fo far as they are 
connected with corporeal motions, are functions of 
the brain alone ; and we prefume, that fenfation 
arifes only in confequence of external impulfe pro- 
ducing motion in the fentient extremities of the 
nerves, and of that motion's being thence propa- 
gated along the nerves to the brain ; and in like 
manner, that the will operating in the brain only, 
by a motion begun there, and propagated along 

the 
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the nerves, produces the contraction of mufcles. 

XXXIV. 
from what is now faid, we perceive more dif- 
tinftly the different fun&ions of the feveral parts 
of the nervous fyftem, as diftinguilhed in(XXIX') 
l. The fentient extremities (XXIX. 3.) feem to 
be particularly fitted to receive the impreffions of 
external bodies ; and, according to the difference 
of thefe irripreffions, and of the condition of the 
fentient extremity itfelf, to propagate along the 
nerves motions of a determined kind, which, 
communicated to the brain, give occafion to fen- 
fation. 2. The brain (XXIX. 1.) feertis to be a 
part fitted for, and fufceptible of, thofe motions 
with which fenfation, and the whole confequent 
operations of thought are connected ; and thereby 
is fitted to form a Communication between the 
motions excited in the fentient, and thofe in con- 
fequence arifing in the moving extremities of the 
nerves, which are often remote and diftant from 
each other. 3. The moving extremities (XXIX. 4.) 
are fo framed as to be capable of contraction, and 
of having this contraction excited by motion pro- 
pagated from the brain, and communicated to the 
contractile fibre. 4.. The nerves, more firiftly fo 
called (XXIX. 2.) are to be confidered as a collec- 
tion of medullary fibres, each enveloped in its pro- 
per membrane, and thereby fo feparated from e- 
very other, as hardly to admit of any communica- 
tion of motion from any one to the others, and to 
«dmit only of motion-along the continuous medul- 

medullarv 
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lary fubftance of the fame fibre, from its origin t« 
the extremities, or contrariwife. 

XXXV. 

From this view of the parts of the nervous fy(- 
tem, of their feveral fun&ions and communication 
with each other, it appears, that the beginning of 
motion in the animal oeconomy is generally con- 
nected with fenfation ; and that the ultimate effedls 
offuch motion are chiefly actions depending im- 
mediately upon the contradion of moving fibres, 
between which and the fentient extremities the 
communication is by means of the brain. Where- 
fore, in ftudying the nervous fyftem, we judge it 
proper to confider, i. Senfation, and with that the 
general fundion of the fentient extremities. 2. 
The aftion of the moving fibres. 3. The func- 
tion of the brain. In considering thefe thr«e heads, 
the funftion of the nerves, more ftri&Iy fo called, 
will of courfe be fufficiently explained. 

CHAP. I. 

Of Sensation. 

XXXVI. 

OU R fenfations mav be confidered as of two 
kinds ; 1. Thofe which arife from the im- 
pulfe or impreffion of external bodies, which we 
therefore name SENSATIONS OF IMPRESSI- 
ON. 2. Thofe which arife from the mind's being 
confcious of its own aftion, and of the motions it 

excites ; 
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ea ; and thefe we name SENSATIONS OF 
CONSCIOUSNESS. 

Sen/ations of Impreffton. 

XXXVII. 

The fenfations of impreflion are very various ; 
hat have been generally referred to five heads or 
kinds j commonly called the hve fenfes ; that is, 
thofe of fight, hearing, lmell, tafte, and touch. 

XXXVIII. 

The four firft of thefe are each of them properly 
conlidered, as forming one genus of fenfations : I . 
As the particular fenfations comprehended under 
each head (XXX VIII ), though very various, are, 
however, perceived to have fomewhat common to 
all of them. 2. As thofe of the fame genus all arife 
from impreflions made upon one part of the body 
only, and that of a peculiar organization. 3. As 
thofe of the fame genus all arife from the action 
of external bodies of one kind only, or of one and 
the fame quality, by means of which they aft up- 
on our organs, 

XXXIX. 

No fuch characters concur in eftablifhing one 
genus of the fenfation' referred to the fifth head 
of touch, which are various in all thofe refpe&s 
(XXXVIII.) ; and phyfiologifts feems to have re- 
ferred to this head of touch every fenfation that 
does not manifeftly belong to the other four, and 
s.:ttOiig the reft many of the Tenfations ofconfei- 

oufnefs. 
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oufnefs. It might perhaps be ufeful to diftingnifri 
into genera, the feveral fenfations referred to 
touch ; but it is not necefTary to be done here. 

From certain fenfations referred to tcuc-i, :'. 
appears, that not only the extremities (XXJX. 3 ) 
but that every part of the nervous t 
(XXVIII.), is fentient withrefpect to certain in - 
preffions. 

fenfations of Confcioufnefs 

XL. 

The fenfations cf confcioufnefs may be referred 
to the following heads : 1. Thofe of apperception, 
by which we are in general confeious Jof thinking 
of perceiving, judging, and willing, and there- 
by of our exiftence and identity. 2. The fenfati- 
ons arifing from the particular ftate of thinking, 
as perception, memory, and judgment, are more 
or lefs clear, ready, or exaft. 3. The fenfations 
arifing from the particular flate of volition, and 
its various modes. 4. The fenfations arifing from, 
the general ftate of aftion, as vigorous or weak, 
eafy or difficult. 5. The fenfations arifing from 
particular adlions, or a confcioufnefs of the actions 
excited, and of the motionof the different parts I 
of the body. 6. The fenfations arifing from the 
diminution or abfence of impreffions. 

Under each of thefe heads, a great number of 
particular fenfations are comprehended, but not 
necefTary to bq farther fpecified here. 

Laws 
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Laws or general Circumjiances of Senfation, 

XLI. 

Of the four firft genera (XXXVII.), the fenfatJona 
arifing give no indication: of the nature of the bo* 
dies afting on our organs, or of the mode of their 
aftion ; andwhen we otherwife learn thefe cir- 
cumftances, we can perceive no neceflary connec- 
tion between them and the fenfations which they 
produce. But, from certain fenfations of touch 
and confcioufnefs, we acquire the notions offolid 
figure, of motion, impulfe, impenetrability, and 
the communication of motion, and confider the fen- 
fations as exactly correfpondent to the circumftances 
of external bodies. At the fame time, as we know 
of no other adtion of bodies on each other but that 
of impulfe ; and as, in the cafe of the fenfations 
of the four firft genera, we learn, that an impulfe 
takes place, we have comprehended the whole un- 
der the title of Senfations of impreffion, and con- 
fider all of them a3 perceptions of impulfe. 

XLII. 

To produce any fenfation of impreffion, a cer- 
tain force of impreffion is neceflary ; and from a 
Jefler force, no fenfation arifes. The degree of force 
is likewife fo limited on the other hand, that, in a 
high degree, it deftroys the organ; and, in degrees 
approaching to this, a general fenfation of pain, 
rather than the fenfation of any particular objeft, 
is produced. 

XLIII. 
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XLIII. 
Within thefe limits, however, our fenfatlons are 
not exactly correfpondent to the force of impreffion, 
nor do they make any exatt eftimate of that force. 
Ufually fenfation is relative to the change that is 
produced in the nervotis fyflem ; and a fenfation 
proves ftrong or weak, only as it is flronger or weak- 
er than that which had immediately preceded it, 
or than that degree of force to which the nerves 
had been immediately before accuflomed. For 
this reafon too the limits (XLII,)are verv varia- 
ble. 

XLIV. 

Different fenfatlons do not always imply a diffe- 
rent kindofaclion in the bodies producing them ; 
for fometimes different fenfations arife merely from 
a different degree of force in the fame kind ofac- 
tion, as is manifeft in the cafe of heat and cold. 

. XLV. 

To fen r at!on from impreffion, a certain duration 
of impreffion is neceffary. 

XLVL 

The mind's refting for fome tim eupon cne fen- 
fation, is called ATTENTION. This, like du- 
ration (XLV.), is neceffary to give an impref- 
fion its full effecL 

XLVII. 

The mind feems to be determined to attention 

by the force of impreffion ; by the pleafure or pain 

arifmg from it ; by the degree of emotion or paf- 

D fioo 
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fion produced by thefe ; and, laftly, by the emoti- 
on's being more or lefs related to the pc rfon feel- 
ing. 

XLVIH. 
If the force and duration of impreflion, and the 
attention of mind, are all in the due degree, the 
fenfation often remains for fome time after the im- 
prefTion or action of the external body has ceafed. 
XL1X. 
The mind admits of, or can attend to, one fenfa- 
tion only at one time. 

L. 
Though the mind admits but of one fenfation at 
one time, feveral impreffions may aft at the fame 
time, if they be fuch as can unite in producing a 
a lingle fenfation ; and fuch is the cafe of many of 
the impreffions which produce the particular fen- 
fations of the fame genus, as in thofe efpecially of 
colour, found, fmell, and tafte. 
LI. 
In each of thefe genera, many impreffions, 
which feparately produce particular fpecies, can 
unite in producing a fingle fenf-.tion, which is al- 
ways a neutral, or one different from either of the 
feparate fenfations. 

LTI. 
This union of impreffions may take place,, ei- 
ther when the impreffions ate exactly fynchroncus, 
or when the one fucceeds tie other before the fen- 
fation of the firfl (XLVIII.)has ceafed. 

LIII. 
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LIII. 

Though the motion excited in the fentient ex- 
tremities by impreflion remains fome time, as in 
(XLVI1I.)> it muft be fuppofed to become conti- 
nually weaker, till at length it ceafes altogether, 
and with it the fenfation. 

LIV. 

The fame impreflion foon repeated, does not pro- 
duce the fame ftrength of fenfation as before. 
Hence, all new impreflions are ceteris paribus, 
ftrongeft : and moderate impreflions frequently re- 
peated, produce no fenfation, unlefs their force is 
confiderably increafed. 

LV. 

Actions which at firft produced a fenfation of con- 
fcioufnefs, as accompanied with volition, come, by 
.repetition, to be performed without any fenfation^ 
or they produce it only when they are performed 
with uneaiinefs, pain, or unufual force. 

LVI. 
Impreflions being given, their effects in produ- 
cing fenfations are different in different perfons, 
and in the fame perfon at different times. This 
muft arife from fome difference in the ftate of the 
' bodies acted -upon, which may perhaps be refer- 
red to the following heads : i. The ftate of the 
common teguments, or other parts interpofed be- 
i twee n the imprefiing body and the medullary fub- 
ftance of the fentient extremity. 2. The different 
ftate of the medullary fubftance of the fentient ex- 
tremities; as given to it in the original ftamina: 

J- The 
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3. The different ftate of tenfion in the medullary 
fubftance of the fentient extremities, as given to it 
by the ftate of the blood-veffels conftantly connect - 
ed with it. 4. The ftate of the fame medullary 
fubftance, as affected by heat or cold. 5. The ftate 
of it as produced by former impreffions (XLIU" 
LIV.) 6. The ftate of the nerves along which the 
motion is propagated. 7. The ftate of the brain 
or feriformm. 8. The ftate of attention (XLVT 
and XLVii.) 

LVII. 

Different parts of the body are fenfible, and 
fenfible only by means of nerves prefent in them; 
but anatomy does not always determine certain- 
ly with regard to the prefence or abfence of ner- 
ves ; and, therefore, the fenfibility of feveral parts 
can be determined by experiment only ; which, 
however, is alfo fallacious. 

LV1IL 

Particular fenfafions arife from impreffions on 
certain parts only .* 1. Becaufe the fentient extre- 
mities in thefe parts are fo fituated as to be expo- 
fed to the action of certain external bodies only. 
2, Becaufe the fentient extremities are connected 
with an organ that increafes the force of the ex- 
ternal agent, or modifies its aftion in the manner 
neceffary to a determined impreffion. 3. Becaufe 
the fibres of c.-rtain fentient extremities are, by 
their fize or tenfion, fitted to be acled upon by 
certain external bodies only. 4. Becaufe certain 
fentient extremities are fo conftantly prefervtd in 

a 
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a certain ftate, as to render them more fenfible to 
a change. 

Thefe circumflances determine the mode of im- 
pulfe, but do not account for the fenfation arifwg 
fr om it. 

LIX. 

Different fenfations are accompanied with dif- 
ferent judgments concerning the bodies mating 
impreffion, and the part of the- human body upon 
which it is made. Some fenfations are referred 
.to bodies at a diflance ; others, to external bodies 
in contad ; and others to the feeling body itfelf. 

LX. 
_ When/enfations are referred to our own bodies, 
it is m three feveral ways ; They are moft 
commonly referred to the part on which im- 
mediately the impreffion is made ; and this, 
with regard to the external parts, very accurate- 
ly ; but, with regard to the internal, much lefs 
fo : And commonly the fenfations arifing from 
internal parts, are referred to the incumbent ex- 
ternal part, with fome obfcure diltinftion between 
fuperhcial and more deep. z. Senfations are fome- 
times referred, not to the part upon which the 
impreffion is immediately made; but to adiftanc 
more fenfible part to which a motion is propagated 
from the pare impreffed. 3. As fenfations u- 
foally arife from impreffions made upon the ex- 
tremities of the nerves, and are referred to thefe ; 
fo impreffions made on the nerves in their courfe, 
are fometimes referred to the extremities from 
whence they had commonly arifen. 

LXf 
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LXI. 

The fenfations of confeioufnefs (XL. 1.2.) are 
referred to the encepbalon. So are thofe of XL. 3. 
if they are moderate ; but, if more vehement, 
they are often referrer 1 to tho^e parrs in which 
their effects are exertc-T, as the heart and organs 
of refpiration- The feafations (XL. 4 and 5.) are 
feldom, with accuracy, referred to particular 
parts, but indiilincUy to a whole number. We 
are not confeious of the 2.&ion of particular muf- 
cles, except when their contraction is fpafmodio 

LXIL 
We are difpofed to combine our fenfations as u- , 
nited in one object ; and thus form what are call- 
ed COMPLEX IDEAS. 

LXIIL 
We compare our feveral fenfations, and from 
thence acquire new fenfations of RELATION. 

LXIV. 

When fenfations formerly received are again re- 
newed by the fame objects, it is, for the molt part, 
with a confeioufnefs of their having been forme ly 
received ; and this faculty we call REMINIS- 
CENCE. 

LXV. 

Perceptions formerly received can be renewed 
without the presence or fCt'01 of the object which 
r ormerly gave cccafion to them : and if this if at- 
ended with the confeioufnefs of a difference be- 
iveen thevividity of the two perception:, and par- 
ticularly 
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ti'cularly of the abferce of the original obje&s, 
fuch a renewed perception is called an IDEA ; 
and the faculty by which this renewal is made, 
is called MEMORY. 

LXVL 

Perceptions formerly received, can, without the 
prefence of the original object, be renewed alfo ii> 
fach a manner, that the mind docs not perceive a- 
ny difference between the original and the renewed 
perception ; and therefore, fuch renewal is always 
attended ivith the pcrfuafion of the prefence of the 
object. The faculty by which fuch renewal is made, 
we call IMAGINATION, more ftriftly. 
LXVII. 

Reminifcence depends upon the force or fre- 
quent repetition of the forrri'rr fenfation. 

LXVfll. 

Memory depends upon an aflbciation of percep- 
tions, which is formed by their being frequently re- 
peated immediately after each other; by their be- 
ing parts of the fame complex idea ; and, by their 
having relations marked. Memory is generally 
faithful to fuch aflbtiations : but it is more or lefs 
fo in different perfons, according to the number 
and importance of the relations marked ; according 
to the frequency Of the repetition of the fenfations 
and the marking of their relations ; and according 
to the diirereat fetes of tlie brain, very little 
known. 

LXIX. 

Imagination feems ahvays'to depend upon inter- 
nal caufes, that is, upon caufes ading in the brain. 

LXX. 
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LXX. 
Memory and imagination renew diflin&Iy the \- 
deas of feeing and hearing only. All others are re- 
newed imperfe&ly, or not at all ; but all others 
may be affociated (LXVI1I.) with the fenfations 
or ideas of feeing and hearing, fo that thefe become 
figns of the others. The memory, in renewing 
thefe figns, fo far renews the idea belonging to 
them, as to renew their feveral afTociations and re- 
lations ; to renew, in fome degree, the pleafure or 
pain which formerly attended the fenfations them- 
felves : and particularly to renew the emotions of 
mind, or motions of the body, which the fenfations 
formerly produced. 

LXXL 

Moft of our fenfations, perhaps all of them, are ei- - 
ther pleafant or painful. 

LXXII. 
The words pleafant and painful are commonly 
generic terms, each of them comprehending a great 
many fpecies, which feem to require being aflbr- 
ted under feveral different genera. Thus, in the hrfl 
place, our fenfations may be divided into thofe we 
defire, and thofe we are averfe to. Ofthofe we de- 
fire we may'diflinguifh thofe which arife from quali- 
ties we refer to other bodies, from thofe we refer 
entirely to our own. The firft may be named more 
ftriftly the AGREEABLE, the laft the PLEA- 
SANT. In like manner, of the fenfations we are 
averfe to, we may diftinguifh the DISAGREE- 
ABLE and the PAINFUL. But, farther, the laft 
muft be diftinguiftied from the fenfe of averfion, 

which 
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which accompanies certain fen fations of cpnfciouf- 
nefs, as the fenfe of debility, laffitude, difficulty, 
&c. and particularly from that which is referred 
obfcurely to internal parts, and this we name ANX- 
IETY. Thefe fenfations may be called the UN- 
EASY ; and every one diftinguifhes this kind 
from that of the PAINFUL, more ftriftly fo called. 
Thefe laft feemto be always fenfations of impreffi- 
on, referred pretty accurately to a particular part. 

There is thus a foundation for eftabliflung diffe- 
rent genera of the fenfations we defire, and of thofe 
we are averfe to ; as alfo, for greater precifion in 
the employmentof terms ; but the fixing the limits 
of thefe genera, and afforting the feveral fpecies, 
may be ftill difficult ; fo that we cannot be certain 
of applying the terms every where with ftxia pro- 
priety. 

L XXIII. 
The enumeration of the agreeable or difagree- 
able, and even of the pleafant fenfations, would 
not be of much ufe here ; and the enumeration of 
the uneafy and painful, though much more inte- 
refting, belongs to the pathology. However. w« 
think it proper to deliver here the few following 
propofitions. 

LXXIV. 
Senfation and action, within certain limits, 
are always defired ; and the want of fenfation, or 
imperfect and indiftincl fenfations, are alway3» 
uneafy. In action of every kind, the fenfations of 
jiebility and difficulty are alfo uneafy. 

LXXV 
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LXXV. 

In fenfations of impreffion, their being pleafant 
or painful often depends on the degree of force in 
the impreffion, allowance being made for thefen- 
fibility of the fyftem. 

LXXVL 

As impreffions, by being repeated, produce 
weak fenfations (LIV.), impreffions, at firft pain- 
ful, may, by repetition, be changed into pleafant, 
and the pleafant into infipid and uneafy. Hence 
arifes, with regard to moderate impreffions, the 
pleafure of novelty, the defire of varrety, and the 
defire of increafing the force of pleafant impreffi- 
ons. 

LXXVII. 

There is a condition of impreffions, "rendering 
them objefts of defire or averfion, that cannot 
with certainty be referred to their force. This 
condition we call the quality of impreffions. 

Lxxvrn. 

Impreffions are often rendered obje£b of defire 
or averfion, by combination, fucceffion, and. re- 
lation. 

LXXIX. 

No fenfations arife originally in the mind, with- 
out a previous change in the ftate of the body. 

LXXX. 

Certain impreffions, and certain ftates of the 
body, like to thofe which produce the fenfations of 
confeioufnefs, may both of them act upon the ner- 
vous' fyftem, without producing any fenfation. 

SECT. 
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SECT. II. 

CHAP II. 

Of the Action of movisg Fibres. 

LXXXI. 

THE moving fibres {XXIX 4.), fo far as yet 
known, are of one kind only, and the fame 
every where, as in the moil commonly known muf- 
cles. Hence, the terms moving and mufcular fi- 
bres are of the fame import. 
LXXXII. 
A mufcular fibre is fuppofed to have a peculiar 
organization, different both from that of the fim- 
ble folid fibre, and from that of the medullary fi- 
bres in every other part of the nervous fyftem ; 
but wherein that peculiarity of organization con' 
fifts, is not yet afcertained. 

LXXXIII. 
A mufcular fibre it endued with a contractility, 
which is different from that of the fimple folids, 
or of any inanimate elaftics, efpecially in this, that 
the contraction of a mufcular fibre is excited by 
caufes which do not affeft thefe others. For, the 
contraction of a mufcular fibre is excited by being 
extended ; and 3 contraction is produced, whilft 
the ftretching power continues to be applied. The 
fame contraction is alfo excited by various applica- 
tions, whofe mode of action we do not perceive j 
but we know them to be fuch as do not affect inan- 
imate elaftics. 

u 
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In refpedl of thefe caufes by which it may be ex- 
cited, thecontra&ility ofmufcular fibres hath beeri 
called IRRITABILITY. 

LXXXIV. 

The force of contraction in mufcular fibres is of- 
ten much' greater than that of the caufes exciting it. 

LXXXV. 

The contraaility ofmufcular fibres (LX.Af.AXH). 
appears efpecially in living bodies, ceafes with life, 
or ftjon after, and is probably never produced but 
with life. Hence it is, that by fome writers, it is 
called the VITAL POWER ; and the mufcular 
fibre endued with it, the LIVING SOLID. Gaui. 
Patholog. 169, 170. 

LXXXVJ. 

The contraaility (LXOTIL LXXXIV. and 
hXXXV.) hath been fuppofed to belong to mufcu- 
lar fibres, independently of their conneaion with 
the other parts of the nervous fyftem ; and upon 
thatfuppofition, it hath been called the vis injita. 
We fhall call it the INHERENT POWER ; Bai- 
ler. Prim. lin. 400. 

Lxxxvij. 

The contraa.ion of mufcular fibres can be exci- 
ted by applications made toother parts of the ner- 
vous fyftem, as well as to the mufcles ; and, as the 
c fteas cf thofe applications made to the other parts 
of the nervous fyftem can be prevented by ligatures 
made upon the nerves between the place of appli- 
cation and the mufcle to be moved, it is concluded 
Vfrat the contraaion ofmufcular fibres can be ex- 
cited 
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cited by a power communicated to them by a mo- 
tion propagated along the nerves. This power is 
called the NERVOUS POWER. 

LXXXVIII. 

The nervous power {LXXXV1I.) is commonly 
determined to motion by the will. This we fup- 
pofe to aft in the brain only {XXXIII.), and to 
depend upon fenfation, and other modifications of 
thought ; and this power, which is to be chiefly re- 
ferred to the mind, and acts in the brain only, 
we name the ANIMAL POWER. 
LXXXIX. 

The facility with which the contraction of muf- 
cular fibres can be excited, and the force with 
which it can be performed, are to be diftinguifhed. 
The firfl we name the MOBILITY, the laft the 
VIGOUR, of mufcular fibres. Both have been con- 
founded under the name of Irritability. 

XC. 
The mobility and vigour of mufcular fibres (Z- 
XXXIX.) can both of them be increafed or dimi- 
nished by various means. Whatever can excite the 
the contraction of mufcular fibres is called STI- 
MULUS ; and, in general the means of exciting 1 
contraction are called STIMULANT POWERS. 
The means diminifhing the mobility and vigour of 
mufcular fibres are called SEDATIVE POWERS. 

XCI. 
The inherent power (LXXXVI.) i? fuppofed to 
be more vigorous, moveable and permanent, in 
certain mufcular fibres than in others. 

XCII. 
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XCII. 
The inherent power, or the contra&ion depend- 
ent upon it , can be excited by certain applications 
made either to the mufcles themfelves, or to the 
nerves connected with them ; and in either cafe, 
the effetts of fuch application are fo exactly the 
fame as to allow us to conclude, that the mat- 
ter in the nerves, and in the mufcular fibres, is of 
the fame kind. 

xcirr. 

The. mufcular fibres are fenfible to various im- 
preffions, and are otherwife organs of the fenfati- 
ons of confeioufnefs (xl. 4. 5.) From this alfo, it 
is prefumed, that the mufcular fibres confift of the 
fame matter which is the fubjeft of fenfe in other 
parts of the nervous fyftem (xxxix.) 

XCTW 
From XCII. XCI1I. and other confiderations, 
we think it probable, that the mufcular fibres are 
a continuation of the medullary fubftance of the 
brain aad nerves, as alleged XXIX. 

XCV. 

Though the mufcular fibres confift of the fame 
kind of matter as that in the nerves, the latter 
fhow no contractility, becaufe they have not the 
peculiar organization [LXXXIL) of the former. 
XCVI. 

The nervous power (i.xxxvn), and the in- 
herent LXXXVu), may fubfilt for fome time with- 
out any conne<ft : on of the nerves or mufcles with 
the brain ; and they fubfift alfo in entire bodies for 
iome time after life has feemingly ceafed. Both 

powers, 
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powers, however, are feemingly of equal duration 
in thefe refpects ; and neither power feems to 
fubfilt long but in entire and living bodies. 
XCVII. 
From what is faid (xci i.-xcvi.) itis probable, 
that the nervous and the inherent powers are fome- 
what of the fame nature; and it is alfo probable, 
that, in entire and living bodies, both the ner- 
vous and inherent powers have a conftant depen- 
dence upon the animal ( l xxx v i i i . ) 

XCVIII. 

The contraction of mufcular fibres does not 
depend immediately on the motion of the blood, 
as it fubfifts in many animals after all motion of 
the blood has ceafed. 

XCIX. 

The contraction of the mufcular fibres does not 
depend on the inflation of veficles, or other fuch a- 
nalagous ftructure, as the fliortening of the fibres 
in contraction is often greater than take place in 
fuch itru&ure. 

C. 

As the force of cohefion in the mufcular fibres 
of living animals is much greater than in thole of 
dead ones, it is probable from this and other con- 
fiderations, that the caufe of mufcular contraction 
is an increafe only of that fame power which gives 
the contractility of the fimple folids, and of other 
inanimate elaftics ; Haller. Prim. Lin. 407. 408. 

If this is true, it will alfo explain why the 

force 
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force of cohefion in mufcular fibres is greater than 
that of the medullary fibres in any other part of 
the nervous fyftem, though both kinds of fibres 
(byXCIV.) confifl of the fame kind of matter. 

CI. 

In living and healthy animals, the mufcular fi- 
bres have a conftant tendency to contract ; and 
this tendency we call their TONE, or TONIC 
POWER. 

CII. 
The tonic power of mufcular fibres neceffarily 
fuppofes their being conftantly in a ftate of exten- 
fion beyond their natural or moft contrafted ftate ; 
and in this ftate they are conftantly kept by the 
aftion of antagonift mufcles, by the weight of the 
parts they fuftain, by fluids diftending the cavi- 
ties they furround, and by their connection with 
fuck diftended cavities, particularry the blood-vef- 
fels. 

CIII. 
As the diftention of mufcular fibres (by lxxx- 
hi.) proves aftimulus (xc), we conclude, that 
the tonicpower in them will cceteris paribus be in 
proportion to the degree of tenfion (CII.) 

CIV. 

If the inherent power (as inxcvu.) is in de- 
pendence upon the nervous and ar.imal powers, and 
thefe may be increafed or diminifhed by various 
means, the tonic, as a part of the inherent power, 
muft in fome meafure be in proportion to the ftate 
t>{ the nerves and animal powers. 

CV. 
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CV. 

If the tonic power of any mufcular fibre depends 
more upon its ftate often (ion (C III.) than upon the 
ftate of the nervous and animal powers (Ciy.), 
fuch fibres will be more affected by changes in the 
ftate of tenfion, than by changes in the ftate of the 
nervous and inimal powers ; and on the contra- 
ry, &c. 

CVI. 

The force of contraction, or the vigour of muf- 
cular fibres, will be always as the force of ftimifluc, 
and the vigour of the animal, nervous, and inhe- 
rent powers taken together. 
CVII. 

The mobility of mufcular fibres (LXXXIX.) 
feems often to be increafed by caufes which weak- 
en their vigour ; and, therefore, it is induced by 
the diminution of tenfion, and by caufes weakening 
the animal, nervous, or inherent powers. 

CVIII. 

The ordinary contraction of mufcular fibres is 
difpofed fpontaneoufly to alternate with a relaxati- 
on or extension of the fame. 
CIX. 

In the ftraight mufcles and in the heart, the al- 
ternate contractions and relaxations readily take 
prace ; and that though a ftimulus is conftantly ap- 
plied : but in mufcular fibres furrounding cavities, 
as in the alimentary canal, bladder of urine, Sec. 
the alterndte motions do not appear, unlefs a por v ti- 
F on 
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on of the fibres is cut but, and feparated from the 
reft. 

CX. 
From a difference in the ftate of a mufcle con- 
crafted by. inherent power, while the member it 
fuftains is moved by external force, and that of 
the fame mufcle contracted by the power of the 
will, we perceive that in the mufcles their may be 
a ftate of relaxation without their extenfxon. 



• 



pvi 

There is a ftate of the contraction of mufcles that 
is not difpofcd fpontantouny to alternate with re- 
laxation, and in which, too the fibres do not eahly 
yield to extending powers applied j Such a ftate 
of contraaion is calld a SPASM. 

CXIT. 
■ When mufcles are excited to contraaion by 
preternatural cafes, and arecontraaed with unufu- 
al velocity and force, and especially when the con- 
traaiqns, alternating with relaxation, are fre- 
quently and preternaturally repeated ; fuch mo- 
tions are called CONVULSIONS. 
CXIII 
If the contraaion of mufcles are exerted with 
unufual force, and fuch contraaions are often re- 
peated, they in a fhort time become uneafy and 
weaker ; and though contraaions are. not exerted 
.with unufual force, if they are often repeated, and 
for a long time, without an interval of reft, they 
alfo become uneafy and weaker. 
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CXIV. 

Within certain bounds.with refpeft to force, fre- 
quency, and duration, the contraction of mufcles, 
-by being repeated, is performed with more faci- 
lity and ibrce. 

cxv. 

Are not the contractions of mufcres produced 
l>y the attionof the animal power ; thofe which are 
more efpecially liabieito become uneafy and weak 
by frequent repetition ? 

SECT II. 
CHAP III. 
Of the Functions -©f the Brain, 
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CXVI. 
ROM the effe&s of ligatures made upon the 
nerves, and of the deitructibn of their conti- 
nuity, it appears, that, in their entire Hate, mo- 
tions may be communicated from the brain to the 
other parts of tha nervous fyftem, and from the 
latter to the former ; and, from the fame experi- 
ments it appears, that the brain -(XXIX. i) is the 
organ of fenfation and volition, and of the feveral 
intellectual operations intervening between thefe ; 
All which is confirmed by the effects of the organ- 
ic affecYions of the brain upon the intellectual fa- 
culties. 

CXVII. 
The brain is thus the fenforium or corporeal 

organ, 
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organ, more immediately connected with the 
mind ; and, fo far as corporeal organ is employed, 
all the opperatiorts of thought arifing in confe- 
quence of fenfation are opperations of the brain, 
and are modified by its various conditions ; Beerb. 
lift. Med. <;8i. Haller, Prim, Lin. 570. Gaub. 
Path. Med. 523 See afterwards (CXXIL) 

cxvin. 

As certain impreflions acl: on the nervous fyf- 
tem, without producing any fenfation (LXXX.) 
and as, at the fame time, there is hardly any 
communication between the different parts of the 
nervous fyftem, but by the intervention of the 
brain ; it is from hence alfo probable, that the 
brain, by its organization, is fitted to propagate 
the motions arifing in one part, to the other parts 
of the nervous fyftem ; and, as thefe mechanical 
communications produce different effects, accor- 
ding to the different ftate of the brain itfelf, we, 
upon the whole, conclude, that the brain is a cor- 
poreal organ fufceptible of various conditions, 
and thereby of considerable influence in moft of 
the phenomena of the aervous fyftem. 

CXIX. 

The acYion of the brain, in moving the feveral 
parts of the body, is excited by various caufcs, 
or by the fame caufes in different circumftances. 

1. It is efpccially excited by the WILL, direct- 
ing the motion of certain parts as means to an end. 

As the motion of certain parts is adapted to vari- 
ous purpofes, we areconfeious of willing thele pur- 

pofes. 
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pofes, as they occafionally occur, and (o far alfo 
of the motion of the parts concerned in them ; but 
where the motion of the parts is conne&ed with 
one fenfation, or a few only, the motions required 
follow thefe fenfations without our being confcious of 
fpecially willing them ; and, unlefs we have con- 
tinued the pra&ice of adapting the motions to dif- 
ferent purpofes, we lofe the power of doing fo, and 
the motions become unavoidably connected with 
thofe fenfations which, for a long time, had alone 
give,n occafion to them. In moll of the inftances 
of what are called VOLUNTARY MOTIONS, 
we are confcious of willing the end propofed, more 
than the motions excited ; and of the motions pro- 
duced, we are coufcious chiefly of thofe of a whole 
member,or of the general effeft, and very little of 
the many particular motions that concur to pro- 
duce it. We are never confcious of the particular 
mufcles employed. 

2. The a&ion of the brain is excited by the more 
general and vehement volitions named EMO- 
TIONS and PASSIONS. Upon occafion of thefe, 
the confeioufnefs of willing the particular motions 
produced is always much lefs diftindt, and in many 
cafes is not at all perceived. Of the lafl kind are, 
particularly, moll of the expreffions of the paffions 
in the countenance and geflure. 

^. By the difpofition of human nature to IMI- 
TATION. This imitation is fometimes involun- 
tary, often without confeioufnefs ; and the confei- 
oufnefs which takes place is often of the general 
nurpefe only, without that of the particular moti- 
ons 
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ons produced ; or^ at leaft, it is of theib only as i 
general effect. 

4. By APPETITES or defires, direfted to cer- 
tain external obje&s, and arifing from fenfation, 
withont any .reafanlng directing to an end^. at 
lead, without any other end in the firft inftance but 
that of the gratification of the defire. 

5. By certain PROPENSITIES or defires tore- 
move an uneafy or painfcl fenfation, in confe- 
rence of which motions are excited, which are* 
not directed to any external object, but confined to 
the body itfelf. . 

Thefe motions are not forefeen ; nor are we ever 
confcious of willing any thing, but the general ef- 
fect. Of this kind, the chief are ''the motions of 
/neezing, coughing, tfghing, hiccuping, vomit- 
ing, voiding urine and feces, yawning, ftretching 
{pdndiculatio) and thofe motions of reftleflhefs and 
inquietude which pain and uneafinefs produce. 
Weeping and laughing are expreffions of emotioa 
and paffion. 

In all thcfe, as well as in the motions of N 4. 
ibrae volition is concerned, not only as they caa 
often be prevented by another volition prefenting 
itfelf; but, befides, as the feveral motions which 
occur in executing thefe propenfities are more or 
fewer, and more or lefs forcible, according to the 
vehemence of the propenfity or effort. Very often 
the ftimulus to thefe propenfities is irrefifiible ; 
and, unlefs. the peculiar ftimulus is prefent, 
"the motions cannot be produced by any volition. 

4 P.-,: -<-:-—:. ; r tr^-- 1 . '•"-"•^ffions arifing front 

the 
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the exercife of the fun&ions of the body itfelf, 
which produce no fenfation, nor produce motions 
of which we are con-fcieus except when e xercifed 
in an unufual manner. Such are the carfes of the 
motions of the heart and arteries, of the organs of 
refpiration, of the ftomach, inteftines and per- 
haps of many other parts. With regard to mof: of 
thefe motions, it u may be fuppofed, that they are 
the mechanical effects of their feveral caufes, fcct- 
ing upon the inherent power-of mufcular fo^F^s^I*- 
XXXVI.) : but it is fqfifciently certain, that they 
alfo depend upon an action of the brain ; and the 
effects of paffions as well as the effects of deftroying 
or cosnpreffing the nerves of the organs concerned, 
are proofs of it. 

The motions mentioned in this article are com- 
monly fuppofed, not to be accompanied with any 
volition of which we are diftinctly confcious. This 
perhaps is not ftrjctly true with regard to mod of 
them ; and, fo far as it is, it may be imput;e^ to 
that repetition which, deftroys cpnfcioufnefs(LV.): 
But neither can we entirely adopt this explanati- 
on ; as thefe motions, which are intended to fol- 
low one ftimulus only, may t>e fuppofed to require 
no exercife of volition, as in the cafe of the heart, 
arteries, and alimentary canal, while the action 
of refpiration, as adopted to various purpofes, con- 
tinues to be a voluntary motion. 

7. By various occafional impreffions of external 
bodies, and by various occafional ftatesof the fyf- 
tem, or of its particular parts which excite moti- 
ons, not only in the parts to which the impreffions 

are 
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arc immediately applied, but alfo in diftant parts* 
on which they Can operate only by the intervenri- 
on of the brain. Some of thefe caufes operate with, 
others without, fenfation or volition. 

cxx. 

In all, or any of thefe cafes in which the aftiort 
of the brain takes place, we do not perceive 
the manner, that is the mechanical means, by 
which the feveral caufes produce their effects ; and 
we perceive only an inftitution of our maker, efta- 
blifhirig a connection between the feveral caufes 
and the motions which enfue. At the fame time 
we, for the moft part, perceive, that the connecti- 
ons eftablifhed are fuited to the purpofe of thfe ani- 
mal ceconomy ; and particularly, to the purpofe of 
fupporting the fyftem in a certain condition for a 
certain time, and of averting what might hurt or 
deftroy it. This conftitution of the animal ceco- 
nomy we call NATURE ; and every where in the 
ceconomy we perceive the 'vires conftrijatrices and 
medicatrkes natura, fo juftly celebrated in the 
fchools of phyftc. 

CXXI. 

It is in confequence ef this conftitution that not 
only impulfe,and other caufes which may be fup- 
pofed to produce motion, do accordingly excite mo- 
tions in the animal ceconomy ; but that alfo ma- 
ny caufes which feem to diminifh motion, do how- 
ever, produce an increafe of motion in animal bo- 
die*. Thus feveral paffions which, in the firft ten- 
dency, diminifh motion, feveral propenfities arifing 
from debility and difficulty of action, the abfence 

of 
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of ufual impreflions, evacuations, and other caufes 
of relaxation, cold and narcotic powers, are all of 
them caufes of confiderable. motions arjfjng in the 
animal fyftem. «. 

cxxir. 

As the mechanifm of the brain, fuited to itsfe- 
veral functions , is not at all perceived (CXX.) j 
and at the fame time, as very few of thefe fundti- 
are carried on without fenfation and volition, it 
muft appear from this, and many other confidera- 
tions, that the mechanifm of the brain (CXVII.) 
would not be fufficient for the purpofe, without be- 
ing united with afentient principle, or mind, that 
is conftantly prefent in the living fyftem. But, at 
the fame time, it k with little probability alleg- 
ed, that the adminiftration of the corporeal functi- 
ons is entirely di reeled by th£ mind acting inde- 
pendently of the body, and with intelligence per- 
ceiving the tendency of impreflions, and exciting 
fuch motions as may favour the beneficial, or obvi- 
ate the hurtful tendency of all caufes acting upr 
on the body. 

We are certainly confeious of no fuch adminir 
ftration. Many impreffions have their effects with- 
out fenfation or volition. In molt cafes where voli- 
tion takes place, it is very general, with little con- 
fcioufnefs of the motions excited, and none at all 
of the organs employed. The force of impreffion i s 
every where abfolute ; and it is according to the 
force of impreffion, and other mechanical conditi- 
ons of the fyftem, that the motions excited prove 
cither falutary or pernicious. The general princi 
G pie, 
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pie, therefore, is ill-founded ; it is not neceflary, 
{vide Stabl. Prof, ad Junker. Confp. Med.) ; it 
can be of no ufe , and may be hurtful to the fyf, 
tern of phyfic. 

CXXIII. 

The action of the brain is often determined and 
regulated by cuftom and habit ; that is, by laws 
eftablifhed by frequent and uniform repetition. See 
above XLIII. LIV. LV. LVJ. 5. LX. 3 LXV11I. 
and LXX. for the effects of cuftom on fenfation, 
and CXIV. for one effect of it on the action of mo- 
ving fibres. It is now to be obferved further, 1. 
-That cuftom determines the degree of tenfion(CIf.- 
CI1I.) neceflary to the action of mufcular fibres. 2. 
That cuftom aflbciates motions with fenfations, 
which are not otherwife their caufes ; fo that the 
renewal of the fenfation, or of k&idea, renews al- 
fo the motion. 3. That cuftom aflbciates different 
motions, fo that they cannot be feparately perfor- 
med, tho' not originally, nor neceflarily connected. 

4. That cuftom determines the degree of force and 
velocity with which motions can be performed. 

5. That cuftom determines the order of fucceflion 
in aflbciated motions, and the velocity with which 
they fhall fucceed one another. 6. That cuftom 
eftablifhes the periodical return of certain fenfa- 
tions and motiois, not originally neceflary to the 
ceconomy. 7. That cuftom fixes an exact period for 
the return of certain fenfations and motions, which 
by the laws of the ceconomy, are difpofed to return 
at intervals otherwife undetermined. Thefe laws, 
which may be eftablifhed by cuftom, are, many of 

them, 
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them, with difficulty avoided ; they] are often ri- 
gidly fixed, have a confiderable influence on the 
action of the brain, and govern the revolutions of 
the animal fyftem. Thus, any caufes producing 
a deviation from the ufual degree of force and 
velocity (N. 4.) are apt to deftroy the meafureof 
it altogether ; and, in like manner, caufes produ- 
cing a deviation from the ufual order and velocity 
in the fuceffion of motions (N. 5. ) are apt to de- 
ftroy the power of the mind in following that or- 
der, or in giving any meafure to the feveral moti- 
ons which ftiould be performed ; and perhaps, in 
this way, the effe&s of debility, of feveral paflions 
and of furprife, are in fome meafure explained. 

CXXLV. 
The brain feems, by its conftitution, to be dif- 
pofed to the alternate Hates of reft and activity ; 
as appears in the alternate ftates of fleep and wa- 
king, which conftantly take place in every ani- 
mal ; but wherein this conftitution confifts, it is 
difficult to difcover. 

CXXV. 

The moll common opinion is, that the brain is 
a fecretory organ, which fecretes a fluid neceflary 
to the functions of Che nervous fyftem ; that this 
fluid is alternately exhaufted and recruited, and 
and thereby gives occafion to the alternate ftates 
of fleep and waking. But this fuppofition is at- 
tended with many difficulties. 1. It is probable, 
that the nervous fluid exifted in the animal em- 
&ryo ,before the aftion of the heart, or any fecre- 
••tory function, could take place. 2. In animals 

which 
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which during the winter fufFer a temporary death, 
fuch as bats, when by heat they are again reftored 
to life ,the vital power of the folids is reftored be* 
fore the fluidity of the blood. 3. The nervous flu- 
id fub lifts in the nerves and mufcular fibres long 
after they are fepaiated from the brain, and often 
when cut into many fmall parts. 4. Though it be 
true that the brain isafecretory organ, the fluid fe- 
creted may be deftined to another purpofe ; and fo 
far as we understand that purpofe, the fluid fit for it, 
muft be unfit for the purpofe of fenfe and motion. 
5. There is no appearance, in any part of the ner- 
vous fy-ftem, of provifion made for an occafional 
accumulation of the fecreted fluid ; nor is there 
any evidence of its aftu^lly taking place. 6. The 
phenomena of fleep and waking do not correfpond 
with fuch a fuppofition j as fleep often takes place 
when the fecreted fluid muft be copioufly prefent, 
and waking can be protracted when the fluid is 
exaufted much beyond its ufual meafure. 7. Both 
ftates are induced by marty caufes, which can 
hardly be fuppofed to aft upon fecretion. 

CXXVI. 

A certain compreffion of the brain can produce 
a ftate of the fyftem refembling fleep ; but that 
ftate is in fome refpe&s, different from that of or- 
dinary fleep ; And it does not by any means ap- 
pear that natural and ordinary fleep depend* 
upon any comprefh on of the brain. 

cxxvrr. 

As it is therefore propable that fleep and wak- 
ing do not depend upon a different quantity of the 

matter 
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matter of the nervous fluid for the time prefent in 
the fyftem (CXXV.), or upon any caufes inter- 
rupting its motion, while the condition of the mat- 
ter remains the fame (GXXVI.); we are difpofed 
to believe, that thofe ftates of fleep and waking 
flepend upon the nature of the nervous fluid itfelf 
capable of becoming more or lefs moveable ; that 
it is chiefly in the brain fufceptible of thefe diffe- 
rent conditions ; and that, efpecially by its condi- 
tion there, it has its more general effects on the 
whole fyffem, 

CXXVIII. 

This may perhaps be confirmed by confidering 
the remore caufes of fleep and waking ; And it 
appears, that cold, the abfence of impreflions, at- 
tention to a Angle fenfation, or to fenfations that 
have no confequence in thought or aftion ; the fi- 
nifhed gratification of all vehement defires, feda- 
tive fenfations and impreflions, evacuations, relax- 
ation, and any violent, frequent, or long continued 
exercife of the animal power ; are all of them, fe« 
verally or together, caufes inducing fleep. 

CXXIX. 

On the other hand, it appears, that a certain 
degree of heat, all fenfations of impreflion, im- 
preflions analogous to thofe which produce fenfati- 
on, all fenfations which lead to thought and action, 
and the increafed impetus of the blood in the vef- 
fels of the brain, are all of them caufes favouring 

or inducing a ftate of waking. 

CXXX. 
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CXXX. 

As moll of the caufes CXXV1IT. are eviderftly 
Tiicli as diminifh motion in the brain and thofe of 
CXXIX are fuch as increafe it ; it is from 
thence probable, that the nervous fluid in the 
brain is truly capable of different ftates or degrees 
of mobility, Which We (hall call its ftates of tX- 
CITEMENT and COLLAPSE; but, without 
intending, by thefe terms, to exprefs or determine 
any thing with regard to the nature of the nervous 
fluid, orwhsrein its different ftates cpnfift. 

CXXXL 
This fubjett may be further illuftrated by, ob* 
ferving, that the excitement of the brain appears 
to be in very different degrees on different occafi- 
ons . It feems to be greateft in certain maniacs 
endued with uncommon ftrength, refilling the force 
of moil impreffions. and with the utmoft difficulty 
admitting fleep. 

CXXXII. 

A leffer degree of excitement occurs in the or- 
dinary ltate of waking men in health, when the 
excitement is total with refpedl to the functions 
of the brain, but readily admitting of fletp. This 
excitement may be confidered as of two kinds ; 
either as it refpe'tts the vigour or a's it refpefts the 
mobility of the fyllem And thefe differeat ftates of 
the brain are expreflcd in the body, by ftrength or 
debility, alacrity or llasrgi'rhnefs ; and in the mind, 
by courage or timidity, gaiety cr fadnefs. 

CXXXIII, 

A degree of collapfe takes place in the cafe of 

natural 
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natural fleep, when the collafpe prevails fo far as 
to fufpend very intirely the exercife of the animal 
functions ; and, though the exercife of the vital 
and natural continue, they areconfiderably weak- 
ned. The partial collapfe that may take place in, 
the brain difcovers jtfelf by the deiirium which ap- 
pears in a ftate that often occurs as intermediate 
between fleep and waking ; and even in fleep the 
collapfe with refpeft to the animal functions, takes 
place more or lefs entirely ; whence the fleep is 
with or without dreaming, and the dreaming is 
more or lefs aftive. 

cxxxiv. 

A ftill greater degree of collapfe takes place in 
the cafe of fyncope ; in which it is fo great, as 
to fufpend the exercife of the vital fun&ions con- 
cerned in the circulation of the blood, notwith- 
ftanding the force of habit in thefe, and their be- 
ing expofed to conftant ftimuli. Here the collapfe 
may be very confiderable ; but there ftili remains 
fome degree of excitement while the brain can be 
adled upon by ftimuli, which aci only on vital pow- 
ers, and while its ui'ual excitement is ftill recover- 
able by fuch ftimuli. 

cxxxv. 

If the collapfe is ftill more complete and irre- 
coverable, it is the ftate of DEATH. 
CXXXVI. 

From what is now faid of the excitement and 
collapfe of the brain, it will appear, that we fup- 
pofe LIFE, fo far as it is corporeal, to confift in 

the 
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the excitement of the nervous fjftem, and efpeci- 
ally of the brain, which unites the different parts, 
and forms them into a whole. But, as certain o- 
ther functions of the body are neceffary to the fup- 
port of this excitement, we thence learn, that the 
caufes of death may be of two kinds ; one that 
acts directly on the nervous fyftem, deftroying its 
excitement ; and another that indirectly produces 
the fame effect, by de^lroyiug the organs and func- 
tions neceffary to its fupport. Of the firft kind are 
chifly the caufes of fleep operating in a higher 
degree ; as cold, fedative paflions, poifons, and 
all caufes of very violent excitement. 

CXXXVII. 

This fubject may receive ftill further illuftratioa 
from confidering the Hate of other parts of the ner- 
vous 1 fyftem with refpect to excitement and collapfe. 
In the nerves ftrictly fo called (xxix. 2.), we 
do not know that the nervous fluid fuffers any 
change, but what is exactly correfpondent to its 
ftate in the brain and extremities ; and therefore 
the only difference of the ftate of the nerves to be 
taken notice of is their being more or lefs free 
(xxx). 

cxxxvur. 

In the fentient extremities of the nerves (XXIX- 
3.), a difference of the ftate of the nervous fluid 
arifes from the feveral canles mentioned (LVI. 2.- 
3. 4. and 5. ), which give a different degree of 
fenfibility ; and it is probable, that thefe different 
ftates of the fentient extremities are analogous to 
the different degrees of excitement in the brain. 

CXXXIX, 
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CXXXIX, 
The moving extremities, or mufcular fibres(x- 
Xix. 4.), may alfo be in a different condition with 
rcfpedt to excitement. It is probable, that their 
conftitution is fuch as to admit of a higher degree 
of excitement than any other portion of the ner- 
vous fyftem ; and that upon this their contra&ility 
depends. But, whatever is in this, we perceive ve- 
ry clearly, that the condition of mufcular fibres may 
be varied by caufes affecting their tonic power 
(CI.), or their vigour andmobility (LXXXIX.), 
and by the effect ofcuftom (CXIV.); and it is pro- 
bable, that the ftates produced by thefe caufes are 
are analogous to the different degrees of excite- 
ment in the brain (CXXX.) and in the fentient 
extremities (CXXXVIII.) ; and thus the feveral 
parts of the nervous fyftem (XXIX.), as they con-? 
fift of the fame kind of matter (XCIV.), a-reallQ 
fubjett to fimilar conditions. 

CXL. 

The beginning of motion in the nervoois Cy&em 
is molt commonly accompanied with fenfation, 
and the force of this in producing its feveral effecti 
is more or lefs. 1. According to the force(XLIL) 
quality (LXXVII.). and novelty (L1V.) ofim- 
preilion. 2. According to the fenfibility of the 
fentient extremity and brain (LVI.) 3. Accor- 
ding to the ftate of attention(XLVIL) Thefe fe- 
veral caufes often concur, frequently balance one 
another, and are always to be confidered together. 

' CLXL 

The effect of fenfation is commonly that of ex- 
H citing 
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citing the acUon of the brain ; and this is general- 
ly according to the degree of volition produced- 
under the different circumftances mentioned' in 

CXIX. 

cxLir. 

The acYionofthc brain excited by volition or o- 
ther caufes, is determined to particular parts of 
the body, molt cbnitantly by the connexions elta- 
biifhed in the fyftem(CXX..), but alio ocrafionally, 
by acquired nabits> or the greater mobility ofcer- 
tain parts, 

CXL1H. 

With regard to the connexions eftablilhed in the 
fyftem(CXX. CXXt.) it is to be obferved, as of 
great confequence in pathology, that certain parts 
of the body which have a common function and 
conftituticn, have thereby a peculiar relation to 
the brain, fo as to be- more liable to be affefted by 
the different Hates of it and in their turn by the 
difference of their condition to affect the brain. 
Such are, efpecially, the organs of voluntary mo- 
tion ; the alimentary canal, and efpecially the fh> 
mach ; the circulatory fyilera and particularly the 
extremities of the veffejs on the fur face of the bo- 
dy ; the uterine and genital fyltem in females } 
and fome others to be mentioned in the pathology. 
CXLIV. 

The communications of motion between the fe- 
deral parts of the nervous fyltem which have been 
mentioned as initauces of a particular fympathy 
between thei'e parts, are very feldom to be explain- 
ed 
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c3 by any contiguity or contaft, either in*the ori- 
gin or courfe of the nerves of the communicating 
parts ; and more comrnonly-they may be explained 
by fuppofing the action of the impreihon to be ge- 
neral with refpeft to the brain, and that the affecti- 
on of particular parts depends upon the cauies o' 
determination/, CXLII. CXLIII.) 

When the action of feveral parts, together or fuc- 
ceffively, are neceffary to produce oae efieSt, thefe 
concur, though the ftimulus exciting the action of 
the brain is applied to one iingle part only ; and 
commonly no other caufe of communication car- 
be afligned, but the feveral motions being neceffary 
to the execution of the vbliiion, propenfity, &c, a-- 
arifing from the liimulus. 

CXLV. 

Thefe are the chief fads and laws relative to 
the nervous fyftem. The whole might perhaps bo 
alluftrated, and more exactly afcertained, by a 
•more particular inquiry into the nature of the ner- 
vous fluid ; but we are not fo confident in our opi- 
nion on this fubjecl, or of the application it will 
admit o r , as to deliver it here. 

SECT, III. 

-Of the Circulation of the. Bloo;. 

CXLVI. 

THE circulation of the blood, byCXXIX. 
feems neceffary to the excitement of th~ 
li:.'.'.f. .; and For this, as well as other reafons, it i 

nes 
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next after the fun&ion of the brain itfelf, the mofl 
important of the animal ceconomy. 

On thisfubjeft, we fhall confider, i . The courfe" 
of the blood, 2, The powers by which the blood 
is moved. 3. The laws and general circumftan- 
ces of the circulation. 4. Refpiration as necefiary 
to it. 

On all thefe fubje&s we fuppofe the anatomy 
of the parts to be known. 

S £ C T. III. 

Chap i. 

Of the Course of the Bloo». 

CXLVIL 

WOUNDS and hemorrhagies fhow that, in 
living bodies, the blood is in conftant mo- 
tion, and flowing into any one part from many 
others. 

cxLvnr. 

In man, and other analogous animals, which 
have once breathed for fome time, the courfe of the 
blood is very conflantly in the following manner. 

From the left ventricle of the heart, the blood 
pafiL-s into the trunk of the aorta and fucceffively 
into the following ve/Tels and cavities, viz. the 
branches of the aorta, the branches of the vena 
tava, the trunk of the fame, the right auricle of 
the heart, the right ventricle of the fame; the 

pulmonary 
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pulmonary artery, the pulmonary veins, the left 
auricle of the heart ; from which I aft it paffes into 
the left ventricle of the heart to return again into 
the fame courfe as before. 

From all this, it appears, that in the arteries 
the ufual courfe of the blood is from the heart to- 
wards the extreme branches of thefe ; and that, in 
the veins, the courfe is in the contrary direction, 
from the extreme branches towards the heart. 

CXLIX. 

The courfe of the blood through the cavities of 
the heart, as above defcribed, is not in a contina- 
ed flream but alternately interrupted and free du- 
ring the contraction and dilatation of thofe cavi- 
ties, which alternately happen. Thus, while the 
left ventricle of the heart is in a ftate of contrac- 
tion, the blood paffes out of it into the aorta ; 
but at the fame time no blood paffes into it from 
the left auricle, which is then dilated and filled 
by the blood flowing into it from the pulmonary 
Vein. It is only when the ventricle is emptied by 
contraction, and confequently relaxed, that the 
blood paffes into it from the auricle, urged by the 
contractions of the auricle and adjoining finus ve- 
noms, which fuccecd immediately to that of the 
ventricle. X>uring this contraction of the auricle 
and filling of the ventricle, no blood panes from 
the ventricle into the aorta ; nor till a contraction 
of the ventricle fucceeds in confequen<?e of it; being 
filled. The fame circumftances take place with re- 
gar d to the right ventricle and auricle of the heart, 
and precifeiy at the fame times ; for it appear.% 

that 
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that the two ventricles of the heart are rontrafted 
and relaxed at the fame time ; and, in like man- 
ner, the two auricks. 

CL. 

That the' courfe of the blood, as defcribed CX- 
LVIll. and CXLTX. is its lifual and conltant 
courfe, appears From infpe&ion of the heart in liv- 
ing animals; from the fituation of the valves of 
of the heart ; from the fituation of the valves at 
the orifices of the aorta and pulmonary artery ; 
from the fituation of the valves of the veins ; from 
the effetts of ligatures made upon the arteries and 
veins ; from the effects of hsemorrhagies of the 
veins ; from obfervationswith the microfcope ; and, 
laftly, from experiments of infufion and transfufion 
in living, and of injection in dead animals. 

CLL 

This courfe of the blood is, however, in fome 
parts, and upon fome occafioni, a little changed. 
i. In the penis, and fome other parts ', the blood 
does not pafs from the extreme arteries immedi- 
ately into continuous veins ; but is poured out into 
an intermediate cellular texture, from which it i* 
afterwards received by the extreme veins. 2 In the 
/"mall branches of the aorta, the blood does not 
move conflantly in a direction from the heart to- 
wards the extremities ; but in certain portions of 
them, is fometimes retrograde to that courfe. In 
this, it is favoured by the anaflomofes frequent 
•between the finall veflels, which at rhe fame time, 
prevent this deviation from being confiderable or 
■ble, while rhe aclion of the heart continues. 

CUL 
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CLII. 
In thecourfcof the venous blood, there is alibfome 
variety. I . In the fmall veins, the blood is liable 
to have a motion retrograde to its ufual direction 
(CXLVIIL), as in the arteries (CLI. z.) 2. The 
blood, returning to the heart from moft parts of 
the body, partes fucceflively from fmaller into lar- 
ger veins, by a feries of pretty regularly increaf- 
jng vertels, till they form the vena cava entering 
the heart. But this is varied in the abdomen, 
where the veins carrying the blood returning from 
every vifcus included in that cavity, except the 
kidneys and genitals, unite in forming the vena 
portarum, whereby they undergo a peculiar diftri- 
bution. 3. The veins returning the blood from 
the extreme arteries in the brain, do not carry it 
to the heart by' a leries of regularly increafing vef- 
fels, but by the inrerpofuion of finofes, into which 
the fmall veins iffuing from the cortical part of 
the brain immediately pour their blood. 4. As 
the courfe of the blood through the veffels of the 
lungs is not at all times equally free, and parti- 
cularly is confiderably interrupted at the end of 
expiration ; fo at the fame time it is alfo inter- 
rupted at entering the right ventricle of the heart; 
and this often occafions fome regurgitation, or re- 
retrograde motion, in both the afcendiog and de- 
scending cava. 

CLIII. ' 
The whole of the fluids carried in the aorta to 
it's extreme branches, are not returned again by 
the continuous veins to the heart, as by fecretory 

veflels. 
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veffels, apart of them is conftantly carried out of 
the courfe above defcribed. Some of thefe fecre- 
ted fluids are thrown entirely out of the body, and 
others are poured into certain cavities, for vari- 
ous purpofes of the occonomy ; and fome of thefe 
are again returned into the courfe of the circulati- 
on. Of thefe laft, there is a peculiar fluid which 
from the extremities of the arteries, is poured out 
in a liquid form, or exhaled in that of vapour, in- 
to perhaps every cavity and vacuity of the body. 
This, after having ferved the ptirpofe of the effu- 
fion, feems intended to be regularly returned a- 
gain into the courfe of the circulation ; and accor- 
dingly, in all the feveral cavities into which it 
had been effufed, there are abforbents which a- 
gain take it in, Thefe do not carry the fluid im- 
mediately into the veins ; but uniting, form the 
veffels called LYMPHATICS,- which, in their 
courfe, pafs through the conglobate glands, and 
at length terminate either in the receptacle of the 
chyle, in the thoracic duel, or in the left fubclavi- 
an vein and, in this way, retura the abforbed fluid 
into the courfe of the ordinary circulation. 

CLIV. 

There are abforbent veffels, not only in all the 
ieveral cavities, but alfo on the external furface of 
the body, by which many extraneous matters may 
be introduced into it. 

CLV. 

Mod of the fluids fecreted from the circulating 
mafs, and poured into cavities, may be abforbed 
from thefe, and returned again by the lymphatics 

aj 
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*sinCLIII. to the courfe of the circulation. But 
the fame fecreted fluids feem often to be returned 
alfo into the courfe of the circulation by a regur- 
gitation, or retrograde motion, in the excretory 
and fecretory veflels. 



SECT. III. 

CHAP II. 
Of fHE Powers moving the Blood. 

CLVI. 

THE chief power by which the blood is mo- 
ved, and the circulation carried on, is the 
action of the heart, or its repeated contractions oc- 
curring, as mentioned CXLIX. For this purpofe 
the heart is a mufcular part ; the action of which 
may depend upon an inherent power ftimulatedby 
the dilatation of its cavities ; but this inherent pow- 
er requires the conftant fupport of the nervous and 
animal powers, and is often actuated by thefe. 

CLVII. 

The contraction and relaxation of the heart, or, 
as thefe are called, its fyftole and diaftole, are ne- 
ceflarily alternate by the general law(CVIII.) af- 
fecting all mufcles, and by the ftimulus from the 
influx of venous blood being alternately applied 
and removed. 

CLVIII. 

If we may be allowed to eltimate the vigour of 
I mufcles 
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mufcles by the number of their fibres, we mud 
fuppofe the force of the heart to be very confide- 
rable ; but it is very difficult to obtain any exaft 
eftimate of its abfolute force. It is perhaps the re- 
lative force only that we are concerned to know. 

CLIX. 
Do the arteries, by their contraction, contribute 
to promote the motion of the blood begun by the 
heart i They cannot do it by the elafticity of tiie 
fimple folid in their ftrutture ; and can do it only 
by their being endued with a mufcular power, 
whereby they may, in their cor, rafiion, commu- 
nicate to the moving blood snore- than was loft of 
the force of the heart in dilating them. That they 
are indued with a mufcular CQntraciility(LXXXI- 
I.),is probable from the appearance of the mufcu- 
lar fibres in their ftruclure ; from their irritability 
appearing in the experiments of ' Verfchuir ; from 
their becoming flaccid on tying the nerves belong- 
ing to them ; from the motion of the blood being 
fupported, when the force of the heart is confidera- 
bly weakened ; from the motion of the blood be- 
coming languid, when :he action of the arteries is 
destroyed ; from the velocity of the blood in the 
extreme arteries being greater than was to be ex- 
pected from the velocity of the blood ilfiiingout of 
the heart, expofed to fo manycaufes of retardation 
as conftantly occur ; and, laftly, from the velocity 
and impetus of the blood in different parts of the 
body, and at different times, being unequal, while 
the action of the heart continues the fame. 

It isptobablc, that the mufcular fibres of the ar- 
teries 
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ttries become more irritable as the arteries are 
more diftant from the heart. 
CLX. 

The tone and a&ion of the arteries, as a muf- 
cular part, may be increafed by ftimuli immedi- 
ately applied to them, or by the increafed force of 
the nervous and animal powers with regard to 
them ; and they may be diminifhed by fedative 
powers applied, or by weakening the nervous 
and animal powers. 

CLXI. 

There does not appear to be any ofcillatory mo- 
tion in the extreme arteries independent of the ac- 
tion of the heart. 

CLXTT. 

There does not appear to be any operation of 
capillary attraction in the extreme arteries ; nor 
does there feem to be any occafion for fuch a power 
in any part of the arterial fyitem. 

CLXIII. 

The power of derivation {Vis deri<vationis III. 
Halleri 1 74.) in the fanguiferous fvftem, feems to 
be no other than that which arifes from the fulnefs 
of contractile veflels. 

CLX1V. 

The motion of the blood in the arteries of any 
particular prut is promoted by the attion of ad- 
joining mufcles. 

CLXV. 
The blood in the vena cava, and its bran-.hes, 
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is moved by the action of the heart and of the ar- 
teries. Thefe powers are affifled by the attion of 
mufcles, which, in their contraction, prefs the 
veins lying between their feveral fibres ; and alfo, 
by the fwelling of their whole mafs, prefs the ad- 
joining veins. Thefe veins are commonly provi- 
ded with valves, which determine the effect of al! 
preffure upon them, to be the motion of the blood 
towards the heart. 

The great trunks, both of the vena cava and pul- 
monary vein, are provided with mufcular fibres, 
and manifeflly endued with mufcular contractility. 

CLXVI. 

In the abforbent veflels, the fluids are probably 
taken in by a capillar/ attraction. 

CLXVII. 
In the lymphatic veflels, provided with nume- 
rous valves, which neceflarily determine the mo- 
tion of the contained fluid to be towards the heart> 
the fluid is moved by the preflure of the neigh- 
bouring mufcles and arteries. But further, as the 
lymphatics are remarkably irritable, it is probable 
that the fluid in them is moved by a periflaltic 
motion begun by the action of their abforbent 
extremities. 

CLXV1H. 

The motion of the blood through the veflels cf 
the lungs, depends upon refpiration, to be con- 
fidere dhereafter. 

SECT. 
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SECT. III. 

CHAP. III. 

Or the Laws or the Circulation. 

CLXIX. 

THE velocity of the blood paffing out of the left 
ventricle of the heart into the aorta, may be 
eftimated from knowing the quantity of blood paf- 
fing out at each fyftole, the area of the orifice of 
the aorta, and the time occupied by the fyftole ; 
but none of thefe circumftances are exactly afcer 
tained. 

CLXX. 

As the blood moves onwards through the arte- 
ries, the velocity (CLXIX. )fuffers a confiderable 
retardation from feveral caufes. i. From the 
capacity of the arteries being enlarged as they are 
more diftant from the heart. 2. From the frequent 
flexures of the arteries. 3. From the angles which 
the branches make with the trunks from which 
they arife. 4. From anaftomofes. 5. From the vi- 
fcidity of the blood. 6. From the fri&ion of ad- 
hefion. 7 From the weight and rigidity of the 
parts furrounding the arteries. 

CLXXI. 

The velocity (CLXIX.) and the caufes of re- 
tardation (CLXX.) being given, the velocity of 
the blood in the arteries will be as the frequency 
of the fyftole of the heart. 

CLXXII. 
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CLXXII. 

The frequency of the fyftole of the heart will be 
more or lefs, i. As the blood in the veins is more 
or lefs quickly returned to either ventricle of the 
heart. 2. As the ventricles of the heart are more 
or lefs entirely evacuated at each fyftole. 3. As 
the mufcular fibres of the heart are more or lefs 
moveable. 4. As the action of the nervous and 
animal powers are more or lefs increafed with je- 
fpett to the heart. 

CLXXIII. 

As the arteries of a healthy body are always full, 
the blood thrown out of the ventricles into the ar- 
teries during the fyftole of the heart, can only 
find a place there by pufhing on the blood with 
the velocity (CLXJX.), or by dilating the arte- 
ries ; but as the refiftances CLXX. prevent th« 
blood from flowing with the velocity CLXIX. the 
blood thrown out of the heart mull, in fome mea- 
fure, dilate the arteries, and thereby form what 
is called the PULSE. 

CLXXIV, 

It appears, that, in the arteries to a certain, 
length, the blood moves falter during the fyftole 
tHan during the diaftole of the heart ; but as the 
refiftances and caufes of retardation become great- 
er in every portion of the arteries as ic is more 
diftant from the heart, fo the acceleration of the 
blood during the {y Hole of the heart muft be great- 
er in any portion of the arteries nearer the 
haart than in the next adjoining that is' more dif- 
tant 
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Cant.; and fo far as this takes place, a dilatatiou 
of the arteries will happen, even from a fmall 
quantity of blood thrown oat of the ventricles. 

CLXXV. * 

As the refiftances to the blood's motion in the 
blood-veflels increafe with the diilance frcm the 
heart, there may be a part of the fanguifcrou. fyf- 
tcm in which the motion of the blood will not be 
accelerated during the fyftole of the heart, and in 
which, therefore, no pulfe can be difcerned. This 
happens in the extreme branches of the aorta ; and 
no pulfe is ever obferved in the extreme branches 
of the vena cava, 

CLXXVL 

The velocity and impetus of the blood in the 
whole fyftem of blood- veffels will always be as the 
a&ion of the heart and arteries taken together. 

CLXXVIT. 
The velocity and impetus of the blood, in any 
particular part of the fyftem, will be, 1. As the 
part is more or lefs diftant from the heart. 2. 
As the circumftances (CLXX.j take place more 
or lefs in the part. 3 As the gravity of the blood 
concurs with, or oppofes its motion in the part. 
4. As caufes increafing or diminifliing the attion 
of the arteries of the part are applied or removed. 

CLXXVIII. 

The quantity of blood diftributed to any parti- 
cular part of the fanguiferous fyftem, will be great- 
er or lefs according to the velocity and impetus of 
the blood in the part, by CLXXVII. ; and ac- 
cording 
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cording to the refinances in other parts being in- 
creafed or diminished by conftriction, compreflion, 
ligature, pofition, relaxation, or aperture. 

CLXXIX. 

The flexibility and contractility of the blood - 
veflels render the effects of all increafe or diminu- 
tion of refiftance in any particular part mod con- 
fiderable in the neareft, and very little fo in ths 
more remote, vefTels of the fyftem. By this we are 
to judge of the celebrated doctrines of derivation 
and revulfion. 

CLXXX. 

The quantity of blood distributed to the diffe- 
rent parts of the fyftem, is in different proportion 
ut different periods of life. 

i. The capacity and force of the heart, in pro- 
portion to the fyftem of veflels, is greater at the 
beginning of life than at any after period. Till 
the body arrives at its full growth, the capacity 
of the veflels increafes in greater proportion than 
that of the heart ; but from that period, the ca- 
pacity of the veflels is conftantly diminifhing, 
while that of the heart fufters little change. 

2. A greater quantity of blood is contained in 

the arteries, in proportion to that which is con- 

tained in the veins, at the beginning of life, than 

at any after period. From the time that the body 

has arived at its full growth, the quantity of 

blood contained in the veins, in proportion to that 

which is contained in the arteries, is conftantly 

increafing. 

6 3. The 
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3. The vefiels of the head receive a greater 
quantity of blood, in proportion to the reft of the 
fyftem, at the beginning of life than at any after 
period. 

4. Any general increafe of the attion of the 
heart and arteries determines the blood more co- 
pioufly to the extreme arteries on the furface of 
the body, than to thofe of the internal parts. 

5. The equilibrium of the fanguiferous fyftem, 
with regard to the diftribution of the blood, may 
be changed by various caufes (CLXXV1I. CLX- 
XVIII.) ; and thefe caufes continuing to operate 
for fome time, induce a habit which renders the 
changed diftribution necefTary to the health of the 
fyftem. 

6. The lymphatic fyftem is fuller in young per- 
fons than in old. 

SECT. III. 
CHAP IV. 
Of Respiration. 

CLXXXI. 
T* ESPIRATION confifts of the motion of in- 
\\^ fpiration, or the admiffion of air into the 
lungs ; and of exfpiration, or the expulfion of air 
from the fame ; alternately happening. 

CLXXXII. 

Rcfpiratian takes place in man, and other ana- 
K logons 
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logous animals, foon after the infant is taken from 
the uterus of the mother, and is expofed to the air. 
After it has taken place for a little time, it is ever 
after neceflary to the continuance of life, as it is 
abfolutely necefl'ary to the continuance of the cir- 
culation of the blood. 

CLXXXIII. 

The lungs are a hollow fpongy mafs, capable of 
confining air, and readily dilatable by it. By the 
wind-pipe, they are open to the atmofphere ; and 
they are fo fituated in the thorax, that the air muft 
enter into them, if the cavities of the thorax, in 
which they are placed, are enlarged. For, as 
there is no air in thefe cavities, and the external 
air cannot enter into them, the enlargement of 
the thorax muft form a vacuum around the lungs 
which the external heavy and elaftic air will fup- 
ply by entering into and dilating the lungs, while 
thefe do not allow the air to pafs through them in- 
to the cavities of the thorax. 
CLXXXIV. 

Infpiration therefore depends upon the enlarge- 
ment of the capacity of the thorax ; and this is 
performed chiefly by the contraction of the dia- 
phragm. This in its relaxed ftate is fufpended 
by the mediaflinum, and its middle tendinous part 
israifed high in the thorax ; wherefore, as this 
middle part, by the contraction of the mufcular, 
is moved downwards, the thorax is thereby con- 
fidently enlarged. 

CLXXXV, 

The capacity of the thorax is alfo enlarged by the 

motion 
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motion of the ribs upwards whereby the curvatu- 
res of oppofite ribs are fet at a greater diftance 
from each other ; and, by the fame motion, the 
fternum is movedj outwards, and fet at a greater 
diftance from the vertebra? of the back. The mo- 
tion of the ribs upwards is caufed by the contrac- 
tion of both layers of intercoftal mufcies. That the 
mufcles called internal intercoftals concur with the 
external in raifing the ribs, appears from the fitu- 
ation of thofe mufcles, from the greater mobility 
of the inferior ribs, from the infpe&ion of thofe 
mufcles in living animals, and from experiments 
imitating their action. In more violent and la- 
borious infpirations, the railing of the ribs is a- 
fiifted by many mufcles attached to the ribs, and 
arifing from the clavicle, humerus, fcapula, and 
I'ertebra? of the neck or back. 

CLXXXVI. 
By the enlargement of the thorax, a dilatation 
«f the lungs is produced, in proportion to the bulk 
of air entering into them ; but the dilatation may 
often be greater by the air that enters into the 
lungs being heated and rarified ; and the great- 
eft diftenfion of the lungs is obtained by a conftric- 
tion of the glottis confining the air that has al- 
ready encered into the lungs. 

CLXXXVII. 
As infpiration, or the admiffion of air into the 
Jungs, depends upon the enlargement of the tho- 
rax, the diminution of it muft expel the air, or 
produce expiration. The capacity of the thorax 
is ditfiiniftuc!, while the mufcles dilating it are 

fpontaneonfiy 



j6 PHYSIOLOGY. 

fpontaneoufly relaxed,by the elafticity of the li- 
gaments connecting the ribs with the vertebrae, 
and by the elafticity of the cartilages and liga- 
ments connecting the ribs with the fterrmm ; both 
which powers, commonly aflifted by the weight 
of the ribs themfelves, bring the ribs and fternum 
into the pefr.ion they were in before infpiration. 
At the fame time, the elafticjty of the mediafti- 
num draws the diaphragm upwards ; and the con- 
traction of the abdominal mufcles both preffes the 
diaphragm upwards and pulls the ribs downwards ; 
and in thelaft, they are aflifted by the fterno-coftal 
and infra-co.lal mufcles. While thefe powers concur 
in dimihifning the capacity of the thorax, the ex- 
pulfion of the air from the lungs is aflifted by the 
the elafticity of the lungs themfelves, and by the 
contraction of the mufcular fibres of the bronchia?. 

CLXXXVI1I. 

Thefe are the ordinary powers of expiration, 
which, depending upon the rea&icn of elaftic 
parts, is performed flowly, and with little force : 
but when it is neceflary to perform it with more 
velocity and force, fome other and very powerful 
mufcles ,as the quadratus lumborum, facrolumba- 
lis, and longiflimu; dorfi, concur in pulling down 
the ribs ; and, at the fame time, the abdominal 
mufcles, aduated by the animal power, are con- 
tracked wich greater velocity and force than in 
fpontaneous exfpiration. 

CLXXXIX. 

The fitmtion of the blood-vtffels of the lungs" 
fiicli, that, in the contracted Hate of this vifcus, 

okefe 
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thefe veffels muft be much folded and ftraitened ; 
and it appears, that, in the foetus, where they are 
conftantly ia a contm&ed ltate, their capacity is 
not fufficient to tranfmit, in the lime required, 
the whole of the blood returning to the heart by 
the vena cava ; bat, after refpiration has been 
repeated for Tome tiras by the dilatation of the 
lungs to a certain degree in infpiratioh, their 
blood-veffels are unfolded, lengthened, and enlar- 
ged, fo as to be capable of tranfmicting the whole 
blood of the cava. 

CXC. 

In the infant who has breathed for fome time, 
the whole blood of the vena cava paffes into the 
right ventricle of the heart, and from theace enters 
into the veffels of the lungs ; but, in the con- 
tracted ftate of ihe lungs which occurs at the end of 
exfpiration, the blood cannot be properly tranf- 
mitted ; and, for that gurpofe, an infpiration be- 
comes abfolutely neceffiry. 

CXCI. 

It is, howevers under a certain degree ef in- 
fpiration only, that the blood is freely tranfmit- 
ted through the veffels of the lungs; for, if the 
infpiration is full, and continued, fo that the 
lungs are thereby much diftended, we find that 
this Mate alfo interrupts the free paffageof the 
blood, and renders exfpiration rteceffary. 

Exfpiration becomes alfo neceffiry ; becaufe, 
perhaps, the air long retained in the lungs lofes 
a part of its elafticity, and becomes'thereby unfit 
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to keep the lungs diftended; buf, more certainly, 
and more efpecially, becaufe, in an animal that 
has breathed for fome time, there is a noxious va- 
pour con ftantly arifmg from the lungs, which, if not 
di(I)lved by the air, and carried out of the lungs, 
proves pernicious to life. 

CXCII. 
From what has been faid, it appears, that the 
alternate motions of infpiration and exfpiration 
are neceflar'y to the circulation of the blood, and 
otherwife alfo to the health of the body ; and 
it appears alfo, that the more frequent the alter- 
nate motions of refpiration are, the more quickly 
is the blood tranfmitred from the right to the left 
ventricle of the heart. 

CXCIIL 

We can now perceive alfo the caufes exciting 
thefe alternate motions ; and we find no occafion 
tor fuppofing them to arife from any caufes alter- 
nately interrupting the motions of the nervous flu- 
id, or of the blood, into the mufcles concerned in 
thefe functions. 

Inspiration, or the a£lion of the mufcles produ- 
cing it, is excited, in all cafes of general effort, 
to remove pain and uneafinefs ; and it is, perhaps 
a propenfity of this kind that gives the firft begin- 
ning to reip : ratioa in the new born infant, expu- 
fed to federal new and uneafy impreinons. 

For the continuance of refpiratioc, infpiration is 
efpecially excited by the fenfe of uneafinefs that 
attends any diiiiculty in the paflage of the blood 

through 
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through the vcffels of the lungs ; but this uneafi- 
nefs arifes, in fome meafure, at the end of every 
exfpiration, and is much increafed by any conti- 
nuance of this Hate. 

CXCIV, 

Expiration, in fome meafure, neceffarily fuc- 
ceeds infpiration, by the fpontaneous relaxation 
of the infpiratory mufcles (CVIII.), while the e- 
lafticity of the membranes, ligaments, and carti- 
lages flretched in infpiration, brings back the ribs 
and diaphragm into their former fituations ; and 
the fame effetts are alfo produced by the action of 
the abdominal mufcles, and of the mufcular fibres 
of the bronchia ; both of which are ftretched, and 
thereby excited in infpiration. 

Jn the cafe of ordinary infpiration, thefe caufes 
are fufficient to produce a fpontaneous expiration. 
But as it appears that a violent and long continu- 
ed infpiration interrupts the paftage of the blood 
through the lungs, this creates an uneafinefs, and 
a propenfity, which mull produce a relaxation of 
the infpiratory, and excite a contraction of the ex- 
piratory, mufcles. 

It is further to be Juppofed, that, in animals 
which have breathed for fome time, cuftom has af- 
fociated the feveral motions concerned both in in- 
fpiration and exfpiration ; fo that an irritation ap- 
plied to any part of them neceflarily excites the 
whole ; and it may alfo be fuppofed, that habit de- 
termines thefe motions regularly to fucceed one a- 

nother. 

CXCV. 
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CXCV. 

in this manner (CXCIII. CXCIV.) refpirati- 
on is continued for the general purpofes of the a- 
nimal ceconomy ; but the feveral motions of which 
it confiits are alio occafionally excited and vari- 
cuflv modified by the will, intending particular 
effects to be produced by thefe mo. ions. They are 
alfo excited, and variously modified, by certain e- 
motions and paflions, and give particular expreffi- 
ohs of thefe. They are often excited alfo by im- 
itations ; and they are particularly excited by pro - 
penfities to remove pain and uneafinefs, which o- 
perate more frequently on refpiration than upon 
any other function. 

CXCVI. 

The confideration of the effefls of refpiration 
on the anima! fluids is delayed till the nature of 
thefe fluids mail have been more generally confi- 
dered. 

SECT. IV. 

Of the Natural Functions 

CXCVII. 

THE animal body from a fmall beginning, 
^rows to a confiderable fize ; and at the 
fame time, from the period of the birth, during 
the whole of arter life, the body fuffers, by vari- 
ous means, a daily confiderable wafle. 
CXCVIII. 

The increafe of bulk, therefore, mufl be acqui- 
red, 
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red, and the daily wafte fupplied, by ma f ters ta- 
ken into the body, the moft pare of which, from 
the prefumed purpofc of" them, we name ALI- 
MENTS. 

CXCIX. 

A great part of thefe aliments, as taken into 
the body, are of a different nature from tne muter 
of the body itfelf ; or at lealt, are in iu:h a ftatc as 
not to be fit for being immediately applied 10 the 
purpoles of it : they muff, therefore, be changed, 
and fitted to thepurpofes of the ceconomy, by pow- 
ers within the body itfelf. 

CC. 
The converfion, or aflimulation, of the aliments 
to the nature of the folids and fluids of the animal 
body ; the farther changes of thefe fluids for vari- 
ous purpofes, by fecretion ; and the application of 
fome part of them in nutrition, or in increafing 
the growth of the body ; make what are called ihe 
NATURAL FUNCTIONS. 



SECT. IV. 
CHAP. I. 
Of Digestion. 

CCI. 

THE term digejlion is commonly employed te 
fignify the function of the ltomach alone in 
changing the aliments ; but, in this chap;er, we 
are to confider all the changes of thefe as they oc- 
L cur 
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cur fucceflively in the different ftages through 
which the matters pafs. 

CCII. 
Animals are determined to take in aliment, by 
the appetites of hunger and thirft. 
CCUI. 

Hunger is an appetite depending upon a fenfa- 
tion referred to the ftomach, and arifing from a 
particular ftate of it. 

This ftate feems to be in fome refpect the de- 
gree of emptinefs, but more efpecially the ftate of 
contraction in the mufcular fibres which emptinefs 
gives occafion to. This Hate of contraction may 
alfo be excited by certain ftimulants applied ; but 
more commonly it depends upon, and is correfpon- 
dent to, the ftate of inanition, and therefore of 
contraction, in the vefiels of the fkin emitting the 
matter of perfpiraiion. 

cciy. 

Thirft is an appetite for liquids, which depends 
upon a fenfation chiefly referred jto the internal 
fauces, and arifing from the dryriefs or heat of 
of thefe parts ; from acrimony spplied to them, or 
exifting in the fluids poured out there ; from the 
putrefcency or vjfeidity of the contents of the fic- 
mach ; and from all increafed evacuations. 

CCV. 
Thefe appetites determine men to take in a 
great variety of (olid and liquid matters, directed 
by inftinct've likings and difgufts ; in fome inftas- 
cts corrected by experience. 

CCVI. 
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ccvr. 

Of the matters chofen, it appears that fome of 
them are fuited to lupply the matters of the fluids 
Or folids of the body, and therefore properly na- 
med Aliment ; while others of them are iuited on- 
ly to improve the relifh of aliment, or to obviate 
fome deviations ready to happen in the buftnefs 
of digeition ; and thefewe name CONDIMENTS. 

CCVlI. 
The proper alimentary matters are animal or 
vegetable only. 

jCCVIIt. 

The animal aliments feem to be fo nearly of the 
fame nature with the matter of the body itfeif, 
tnat to be rendered fit for the purpofes of the ceco- 
homy, they feem to require no other change but 
that of being rendered fluid. 

ccrx. 

But the vegetable aliment is very different 
from the matter of the animal fluids or lolids, 
and muft therefore be changed into the nature of 
thefe by the powers (CXC1X); and as many ani- 
mals arc nourifhed by vegetable aliment alone, 
and as perhaps all animal matters may fee ulti- 
mately traced to a vegetable origin, it will ap- 
pear, that, to account for the production of animal 
matters, it is eipecially, and in the iirll place, ne- 
ce/Tiry to mow ho»v vegetable matter may be con- 
verted into animal. 

CCX. 

If we confider the many different odours, taltes, 

&n3 
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and colours, which are to be obferved indifferent 
vegetables, we fhould be ready to think that vege- 
table matter is ot very great variety : but we know 
that the matter diftinguifhed by its fenfible quali- 
ties makes but a fmall part of the whole of any 
vegetable ; and that, befides t,he matter peculiar 
to each, there is in moil, pern ips in all vegeta- 
bles, a large proportion of common matter, which 
we prefurrje to be the matter adapted, and that 
very univerfally, to the aliment of animals. 

ccxr. 

It is this common matter of vegetables, there- 
fore, that we are to conlider here ; and we think 
it may be confidered as of three kinds only ; that 
is, oily, faccharine, and whatfeems to be a com- 
bination of thefe two. 

CCXII. 
The oily matter of vegetables, which makes 
part of the aliment of animals, is without any fen- 
fible odour or tafte ; and is not only very nearly 
the fame in the many different vegetables from 
which we take it, but is alio in all of thefe fo near- 
ly a-kin to the oil which appears in animals, that 
it is not neceffary to fuppofe any considerable 
change to be made upon the vegetable oil on its 
being taken into the bodies of animals. 

CCXITI. 

It is the faccharine matter, efpeeially this 
when blended with oily matter in oifferent pro- 
portion, that makes the gieateft part of the com- 
mon matter of vegetables, and is the chief part 

of 
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of the vegetable aliment of animals. It is this, 
therefore, that we have efpecially to confider here ; 
and as it lies in vegetables, it is different from 
the moft part of animal matters in the following 
refpe&s . 

It is readily fufceptible of a vinous and acetous 
fermentation, and fpontaneoufly enters into the 
one or the other of thefe ; and, without undergo- 
ing mors or lefs of thefe, it perhaps never enters 
into a putrefactive fermentation. 

The fame matter treated by diftillation, without 
addition, gives out always, in the firft part of the 
diftillation, an acid and only afterwards a volatile 
alkali in fmall proportion. 

The fame vegetable matter, treated by calcina- 
tion, leaves afhes, which contain a fixed alkali, 
and an earth that is or may be convened into a 
quick -lime. 

CCXIV. 
In all thefe refpe&s, the common matter of a- 
nimals is considerably different. 

This enters fpontaneoufly into a putrefactive 
fermentation, and that without paffing through the 
vinous or ace*ous : At leaft, thefe are not to be 
diftincYiy perceived. 

The fame animal matter, treated by diftillation, 
gives out always,, in the firft part of the diftillati- 
on, a volatile alkali in large proportion, and only 
afterwards by a great force of fire it gives out an 
acid. 

Animal matters, treated by calcination, leave 

afhes. 
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aftifes, in which no alkali is to be found ; and the 
earth is not calcareous, nor convertible into a 
quick- lime, by any means yet known. 

cexv. 

Thefe differences are fufficiently marked ; bur. 
it is proper toobferve here, that the vegetable mat- 
ter we treat of, by undergoing a putrefactive fer- 
mentation, is changed fo, as to acquire very ex- 
actly moft of thofe characters of animal matter we 
have juft now mentioned. 

CCXVI. 

The aliment being thus confidered.we proceed, 
to corfider the changes it undergoes after being 
taken into the animal body ; but, firft, of the 
courfe it paffes through, and of the motions it is 
fubje&ed to in its prdgrefst 

CCXVII. 

i 

The aliment is taken into the mouth ; and 
there the more folid parts of it are commonly fub- 
jedled to a triture, or what is called manducation. 
At the fame time a quantity of faliva, and of the 
other fluids of the mouth, with fome portion of our 
drink, is intimately mixed with it, whereby the 
whole is reduced to a foft pulpy mafs. In this 
(late, by the action of deglutition, it paflVs through 
the fauces into ,the oe.ophagus, by which it is con- 
veyed into the itomach. 

CCXVII J. 

Here the aliment is detained for fome time, fulj- 
jec~led to a conftant agitation and fome preffure, 
both by the contractions of the different parts of 

the 
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the ftomach itfclf, and by the alternate preffure 
of the diaphragm and abdominal mufcles. After 
fpme time, however, firft the more fluid parts, and 
at length the moll m'inute parts of the folid mat- 
ter are pufhed thro' the pylorus into the duode- 
num. 

CCXIX. 

The matters received from the ftomach into the 
duodenum pafs on from thence fucceffively through 
the feveral parts of the inteitinal canal ; and, in 
the whole of the courfe, the matters are ftill fub- 
jecled to the alternate preiTure of che diaphragm 
and abdominal mufcles, and to the contractions 
of the inteftines themfelves. 

CCXX. 
Through the whole courfe of the inteftines, but 
e(pecially in thofe named the /mall, the more flu- 
id part of the contents, and particularly the pe- 
culiar fluid we name chyle, is taken into the veffels 
named laflsals. Thefe, from imperceptible be- 
ginnings on the internal furface of,the inteftines, 
unite into larger veffels laid in the mefentery, and 
convey the chyle, and what accompanies it, firft 
into the conglobate glands of the mefentery, and 
from thence to the receptaculum chyli, as it is call- 
ed. From this the chyle paffes by the thoracic 
duft into the left fubclavian vein. In one or other 
part of this courfe of the chyle, the veffels carry- 
ing it are joined by lymphatics, returning the 
lymph from almoft every part of the body. 

ccxxi; 

The matters contained in the inteftinal canal, 

not 
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not taken into the la&eals, are moved onwards ia 
the courfe of the intelline?, becoming by degree* 
of a thicker confiftence, efpecially in the colon, 
where their motion is confiderably retarded ; but 
at length, they are moved onwards to the extre- 
mity of the rettum, where their weight, bulk and 
acrimony excite motions which throw them en- 
tirely out of the body. 

CCXXIL 

This is the courfe of the alimentary matters, fo 
far as they can be confidered as any ways in a fe-. 
parate ftate. Of the motions of the feveral orgajjg 
concerned in this courfe, we pafs over thofe of 
manducation, deglutition, or others depending on 
the attion of the mufcles, the functions of whick 
are readily underftood from a knowledge of their 
fituation ; and we are here to confider only the 
motions of the alimentary canal itfelf. 
CCXXIII. 
The motions in the cefophagus depend upon the 
a&ion of its mufcular fibres, which are chiefly thofe 
forming a chain and cirlarly furrounding it. This 
tube, by the morfel of food pufhed into it by the 
adlion of deglutition, is neceflarily dilated, and its 
circular fibres are thereby excited to a contracti- 
on- But as thefe fibres are fucceffively dilated, fo 
are they alfo contra&ed, arid pulh on their con- 
tents through the feveral portions of the tube, al- 
ternately and fucceffively dilated and contracted, 
giving the appearance of a vermicular motion, 
and what is commonly called periflaltic. This 
motion may be propagated either upwards or 

downwards ; 
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downwards ; and the direction of it is in the one 
or the other way, as the motion happens to be- 
gin at the upper or lower extremity, 

CCXXIV. 
The motion of the ftomach is not fo fimple, 
Its mufcular fibres are in 'like manner irritable 
by dilatation, and its circular fibres muft therefore 
be in fome meafure fubjected to a .fucceffive dila^ 
tation and contradion. But, though the directi- 
on of fuch motions is from the left to the right, 
this does not imm&diately pufh the contents of 
thfc ftomach into the inteftines. It feems to be 
the purpofe of the ceconomy, to detain the ali- 
ment for fome time in the ftomach ; and therefore, 
any confiderable dilatation of the circular fibres, 
efpecially that which occurs in a fuil ftomach, 
feems to have the efrecl of exciting the longitudi- 
nal fibres to a contraction which draws the two o- 
rifices of the ftonach nearer to one another. By 
this the pylorus is raiftd up and rendered lefs ear 
fily paffable ; and probably, at the fame time, the 
peculiar band of circular fibres which iurround the. 
pylorus, are more firmly contracted, and render it 
lefs pervious, Vide (CXLIV.) Frcm hence in is, 
that the direction of the periftaltic motion of the 
ftomach is fometimes from the left to the right] 
and fometimes alfo the contrary way. It is how- 
ever, moft conftantly in the firft manner ; becaufe 
it ii commonly begun from the cefcp.igus, and 
becaufe, when it is inverted, the refiihnces oa the 
left from the blind fac of the ftomach, from the 
higher fituation of the cardia, and >rom the con- 
M ftriduou 
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itriction of this by the diaphragm in infpiration, 
are commonly more confiderable than the refifhnce 
at the pylorus. The contents of the ftomach, 
therefore are at length pulhed through the pylo- 
rus ; in the firfl place, the more fluid contents, 
as thefe occupy the antrum pylori, while the more 
folid, having their air loomed by fermentation, 
are rendered Specifically lighter, and float nearer 
the upper orifice. But at length, as the Stomach 
is in any meafure emptied, the pylorus is lefs rail- 
ed, is more relaxed and allows matter to pafs 
more eafily ; and at the fame time, the empty llo- 
mach contracted more, is efpecially towards the 
right extremity contracted to fuch a degree, as to 
to embrace the fmalleft folic! matters, now fallen 
down into it, and to pufh them through the pylorus. 

This is an idea of the ordinary motioas of the 
ftomach; but they are, upon fome ocafions, fi:b- 
je£t to other modifications, as in eructation, ru- 
mination, and vomiting, which, howeves as mor- 
bid, we referve to be confnlered in the pathology. 
CCXXV. 

The motions of the inteitines will be readily 
underflood, from what has been faid of thofeof the 
cefophagus. Any portion of the intefiinal canal be- 
inj dilated, will in confequence be contra&id, 
and will urge on its contents in the fame direction 
in which the mo:ion was begun. Eat as the force 
here b gsnt'e ; and as, in the long courfe of the 
canal, there ^ccur many flexures d iff. rent pofiti- 
tions, and occasional irritations : it is obvious, 
that refinances and Avenger contractions may fre- 
quently 
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^uently occur here, to change the direction of the 
motion : accordingly we find it frequently change 
ed, and directed from below upwards, in fo far 
that the contents of the in«eftines frequently pafs 
into the ftomach. But the motions of the inteftines 
are, however, moft conftantly directed from above 
downwards, both becaufe they are commonly be- 
gun from the ftomach, and becaufe, when inver- 
iiOBS do occur, there is commonly Hill fo much 
refinance at the pylorus, and more eTpecially at 
the valve of the colon, as to turn the direction a - 
gain into its proper courfe. In the colon, from its 
pofition, ftru&ure and the confiftence of its con- 
tents, the progrefs of thefe is more flow and diffi- 
cult ; and it is therefore here affifted by the lon- 
gitudinal fibres peculiarly difpofed, fo as by their 
contraction to contribute more to the dilatation of 
every fucceeding portion of the inteftine. 

CCXXVI. 

The chyle is taken into the lafteals, and mo- 
ved onwards in thefe in the fame manner (CL- 
XVII.) as the lymph is in the feveral lymphatics 
in other parts of the body, to which the ladUals 
are in ftruclurc and iituation exactly fimilar. 

CCXXVII. 

The courfe of the alimentary matters, and the 
motions by which they are carried on, being now 
explained, wi return to confider the feveral chan- 
ges which the aliment undergoes in this courle. 

CCXXVIII. 
In the mouth, if the aliment taken in be of a. 
ibUi coftfifl is Here, as we have faid, fub- 
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jefte^ to a triture ; and if our food is of a fofr and 
moilt kind, we are inftindYively directed to take 
in along with it fome dry matter, as bread, that 
the whole may be fubje&ed more certainly to a 
complete manducation. By this our aliment is 
not only more minutely broken down, but is alfo 
intimately mixed, with the liquids at the fame 
time taken in, with the faliva and other fluids of 
the mouth, and with a quantity of air intangled 
by thefe vifcid fluids. 

CCXXIX. 

In this divided and moiftened ftate, the aliment 
is taken down into the ftomach, where it is farther 
diflblved, the vegetable matter of it begins to be 
changed to the nature of animal, and the oily 
parts of the whole begin to be united with the 
watery. But thefe changes by folution, affimi- 
latioti, ana mixture, require to be Separately con- 
fidcred. 

cexxx. 

The folution here, as in other cafes, may be af- 
filed by the mechanical divifion of the folid mat- 
ter, by the agitation of the difTjlving mafs, and 
by the application of heat ; and, with thefe afliflan- 
ces, the fo'uiion mult be performed by the appli- 
cation of a proper menitruum. 
CCXXXI. 

The divifion of the folid is fometimes affifled 
by a previous cookery, and commonly by the 
manducation we have mentioned ; but the human 
flomach does not feem by any mechanical powers 
to contribute to this, it gives onl) a moderate 

agitation, 
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agitation, which, in any cafe, contributes little to 
mechanical divifion. 

CC XXXII. 

The degree of" hear applied here, being that of 
the common tempera ure of the human body, may 
aflilt the folutioa ; but it ib of no :onliderable pow- 
er, and no afliitance is got from any clofenefs of 
the veffel which occurs here Upon the whole, 
the aflidances applied here are not confiierable, 
and the fpeedy folution that takes place muft be 
chiefly owing to the power of the menftruum. 
CCXXXIII. 

The menftruum that appears here, is a com- 
pound of the liquid matters taken in, of the faliva, 
and of the gaftric liquor? : but in all, or any of 
thefe, we do not readily perceive any confiderable 
folvent power ; nor, by any artifice, in employing 
thefe out of the body, can we imitate the folutionrs 
performed in the ftomach. 

CCXXXIV. 
However, from what happens in the ftomachs 
of certain animals, there is ground to prefume, 
that indeed in everyone there is a peculiar fol- 
vent. But whether this be a menftruum dividing 
the folid into integrant parts, and thereby reduc- 
ing it to a fluid ftate, or if the folvent here be a 
peculiar fermentative power, refolving matters 
more or lefs in<o conftituent parts, is not clearly 
perceived. 

CCXXXV. 

The latter is the moft probable, as the circum- 

ftances 
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fiances of fermentation very conftantly appear 5 
and as the deviations which at any time appear 
in the courfe ofdigeftion, appear always to be an 
excefs of fermentation, either acefcent or putre- 
factive. 

CCXXXVI. 

The b'jcinefs feems to us to proceed in this mm • 
ner. Tne fluids of the ftomach have the power 
of fuidenly and powerfully loofening the fixed air 
cf the alimentary matters, which is the firft fh-p 
towards putrefaction, and that which moll eftt-ctu- 
ally brealces down the texture, and perhaps the 
mixture of bodies. But we now know, that pu- 
trefcent bodies are very powerful in exciting an 
acefcent fermentation in vegetable fubftances, 
which the human ftomach is hardly ever without ; 
and that this accfcency therefore, in the next 
place, very conftantly fucceeds, and an acid is 
produced in the ftomach. This acidity makes the 
effect? of the putrefaction difappear ; and the aci- 
dity in its turn difappears alto, probably by its 
being abforbed by, or united with, the putrefcent 
and oily matters here prefent ; and it is in this 
manner that we fuppofe that the animal fluid is 
produced, and daily renewed by the combination 
ofafrefh portion of acid with putrefcent fluids 
previoufly exifting in the body. The daily pro- 
duction of acid in the human ftomach, and its rea- 
diiv difappearing agiin, without fhowing any 
morbid effects, renders our doctrine fufhciently 
piobable- 

CCXXXVII. 

This is the afiimilation of vegetables that I 

fuppofe 
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fuppofe to take place, and is begun in the flomach 
but is not completed there : for we obferve, that 
the long retention of the alimentary matters in 
in the itorrach, whether from the infolubility of 
the matter, or from an obftin&ion of the pylorus, 
produces a greater degree of acidity .- and in ge- 
neral, the acidity which commonly prevails in the 
ftomach does not difappear but in the after courfe: 
of the aliment. 

CCXXXVIII. 
It is efpecially the bile, added to the matters 
which have paffjd from the ftomach into the duo- 
denum, that is fitted to cover the acidity which 
appeared in the ftomach. It is probable alfo, that 
the pancreatic and inteftinal liquors contribute to 
the fame effedt ; and it is perhaps for ths fame 
purpofe, that the lymph is constantly added to the 
chyle in its courfe. But, afer all, we muft reft in 
in the general idea, and own that we do not know 
exactly how this matter proceeds, nor what the 
feveral fluids, added to the to the aliment in diffe- 
rent parts of its courfe, truly contribute to the 
changes of it. 

CCXXXIX. 

It is probable, however, that, by the mixture 
mentioned, the peculiar fluid which we name the 
chjle is produced ; for, though it is certain that a 
variety of fluid matters may enter the ladleals 
and accompany the chyle there, it is ftill proba- 
ble, that there is a peculiar fluid produced by the 
actions of the flomach and interlines, and fuch aj 
becomes the principal ingredient in the animal 

fluids 
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fluids afterwards formed, that is ftriclly intitled 
to that appellation. This chyle does not appear 
in the flomach ; but hrft in the duolenum, and 
more copioufly ilill in the jejunum and firft part of 
of the ileam. It appears indeed in the whole of 
the ileum, ccecum, and colon, but in the laft lefs 
copioufly ; all which (hows that a particular mix- 
ture is neceflary to it •, and at the fame time that 
it is not made at once, but fucceflively in the 
courfe of the inteftines. 

CCXL. 

It remains to fpeak of the mixture of the oily 
with the watery parts of the aliment. This wecan- 
not well explain ; but it is of confequence to ob- 
ferve here, that fuch a mixture is adtually made. It 
is evident that a large quantity of oil in a fepa- 
rate ftate is taken in as a part of our aliment, 
but at the fame time no oil commonly appears in 
a feparate ftate in the mafs of blood ; it muft there- 
fore be united with the other parts of the mafs 
in the way of mixture. Hitherto the phyflologifts 
have hardly mentioned any other means for this 
union of oil but the application of vifcid fluids ; 
but thefe can occafion only a diffufion, and fome 
means of mixture muft nectflarily be fuppofed. 
What thefe however are, we do not certainly 
know. They do not produce their effVft in the 
fi;ft pafTiges ; for in the chyle till it enters the 
fubclavian vein, the oil appears to be only in a 
ciffufed ftate, and probably the perfeel mixture ii 
Qaly made in the pafTige through the lungs. 

CCXLI. 
It may be proper here to take notice of another 

matter 



PHYSIOLOGY. 



97 



matter which conflantly enters into the mixture 
of animal fluids. This is air, which, by different 
means can be extracted in considerable quantity 
from every kind of animal matter. What is pro- 
perly the origin of this, when and where it is in- 
sinuated into the animal fluids, and by what 
means it is either fixed in thefe or loofened from 
them, are all queftions not yet refolved ; but per- 
haps necefTary to be refolved, before we canfpeak 
with any confidence of the changes which the 
animal fluids undergo in different parts of thefyf- 
tern. We can obferve, in the mean time, that a 
quantity of air is always prefent in the chyle in 
a very loofe ftate ; that it becomes more fixed in the 
mafs of blood after this ha« pafled through the, 
lungs ; and that again, in the different fecreted 
fluids, the air appears to be in fome of them ftill 
fixed, and in others much more loofe ; and it is 
probable, that all this has a particular relation to 
the production and properties of the difnrent flu- 
ids of animals. 

CCXLII. 

We have now followed the courfe of the ali- 
ments, fo far as we can confider them as any 
ways in a feparate ftate ; but we do net perceive, 
that, in any part of this courfe, the proper animal 
fluids are entirely formed : And it is very juftly 
fuppofed, that the proper mixture or affimilati»n 
is not finifhed till the chyle, mixed with the mafs 
of blood, has undergone the action of the lungs, 
through the veffels of which it muft almoft im- 
mediately pafs, after entering the fubclavian vein, 
N and 
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and feemingly before it is applied to any of the 
purpofes of the animal ceconomy. 
GCXLIII.. 
What change the fluk's undergo in patting 
through the lungs, or by what means die fuppo- 
fed changes are produced, after all has been (aid, 
feems ftill to be very little known. 

The mechanical powers of preffure, commonly 
fpoken of, do not in fact take place, nor are their 
fuopofed effect's any ways confident with found 
phii'ofophy ;. and,, on the other hand, it is- very 
probable, that the cRajlga* produced are the ef- 
fects either of chemical feparation or. mixture. 

What has been fuppofed to be performed in 
this way by an abforption of air, or of a particular 
matter from it, is very uncertain in fa£l, and has 
led to a ftill more uncertain reafoning* 

It is now certain, that a quantity of mephitic 
air, and perhaps fome other matters are conftant- 
ly exhaling from the lungs of living animals, and 
are carried of by thea:tnofpherical air alternate- 
ly entering and iftiiing from the lungs. This is 
a pretty certain evidence that fome change of 
mixture is going on in the fluids pafling through 
the lungs ; but from what particular portion of 
the fluids the mephiti: air proceeds, or what is 
the eff. c~Vof its feparation, we know not : And in- 
deed, as we have faid before, what are the effect 
of the aftion of the lungs upon the ftate of the flu- 
ids, we are uncertain. Upon the whole, we ftill 
know but little of the production, or formation, of 
she animal fluids; and therefore from the confide- 

ration 
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ration of their formation, we have learned little of 
their nature ; bat we muft now try todifcover 
what we can of it, by examining thefr fluids as 
they are found already formed in the b.ood-veilels- 



SECT. JV. 

CHAP. II. 
Of Animal Blood. 

CCXLIV. 

THE red fl lid paffing from the lungs to the 
;efc ventricle or the heart, and thence by 
the aoita and its branches to every part of the bo- 
-dy, may be confidered as a mafs containing, ei- 
ther formally or materially, every part of the a- 
rumal fluids ; and may therefore be called the com- 
mon mafs of blood. This term, however, muft be 
fir ft y confined to the circulating fluids while 
they retain their red colour ; for when they loofe 
this, it is always in confeq^ence of fome feparation 
of parts. The fame red fluid, indeed, as it is 
found in the veins, has aifo fufFered fome repara- 
tion of parts ; but as the blood in the vtins is ne- 
ver entirely deprived of the whole of any matter 
that was prefent in the arteries, fo we think the 
venous blood may ftill be confidered as a part of 
the common mafs. 

CCXLV. 
This mafs of blood we find to be an heteroge- 
neous aggregate ; and it will be proper to inquire 

intt 
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into the feveral parts of this before we employ any 
chemical trials for difcovering the mixture of the 
whole, or of its parts. 

CCXLVI. 
We difcover the parts of this aggregate chiefly 
by the fpontaneous Reparation of them, which takes 
place upon their being drawn out of the veflels 
of a living animal. 

CCXLVII. 
The Reparation commonly proceeds in this man- 
ner. Immediately after the blood is drawn out, it 
exhales a fenfible vapour, and after fome time, it is 
found by that exhalation to have loft a part of its 
weight, more or lefs, according to the degree of 
heat it is expofed to, according to the extent of 
iurface by which it is expofed to the air, and pro- 
bably alfo according to different conditions of the 
blood itfelf. The matter thus exhaling may be 
called the halitus or vapour of the blood. 
CCXLVIII. 

Soon after the blood has been drawn out of the 
veflels, it lofes its fluidity, and the whole of it 
concretes into one foft gelatinous mafs .• but after 
fome time, there oozes out from this mafs a thin 
fijid ; and as the fepa-ation of this proceeds, the 
mats contia&s in;o a fmaller bulk, and, in propor- 
tion, becomes mere denfe. 

CCXLIX. 

This is the feparation which almoft always 
takes place, and has ac all times been obferved 
by phyficians. The fluid part is called ferum ; 

and 
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and the thicker confident part has been called 
truor, but more properly the crajfamentum. 

CCL. 
Both parts feem homogeneous and fimpJe, but 
kre not. For, if the craffamencum taken from the 
ferum be laid upon a linnen cloth, ani water is 
poured upon it, the water wafhes off a red coloured 
part, and carries it through the pores of the cioth ; 
and there remains a whitifh, confident, but foft and 
tough mafs, not to be further diminifhed er fepa- 
rated into parts by any ablution. 

A like experiment (hows always a like matter 
prefent in the mafs of blood ; and upon feveral 
occafions, both while the blood remains within 
the veffels, whether of the living or dead body, 
and wh«n it is drawn out of the veffels of the 
living, this matter fpontaneoufly feparates from 
the other parts of the blood. It is therefore a part 
conftantly prefent in the blood. It is what Gau- 
bius, after Malpighi, calls the fi.br -a fanguinis. Mr 
Senac names it the coagulable lymph ; and we 
lhall fpeak of it under the title of the gluten of the 
blood. When it appears upon the furface of the 
blood drawn out of the veffels of the living ani- 
mals, it is called the infiamatory crvft. 

ecu. 

When the blood is viewed with a rnicrofcope, 
whether as moving in the veffels of a living ani- 
mal, or when out of the veffels remaining ftill flu- 
id, there are certain parts of it which appear of 
a round figure, and alfo of a red colour, while the 
reft is almoil colourlefs. The parts thus diftin- 

guifhable 
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guiihable by their figure arc cilled the red glo- 
bules ; and it appears that the red colour of the 
whole mafs depends upon the prefen ,e of thefie 
only. It is chiefly thefe parts which are wafhed 
off from the craflamentum in the experiment above 
mentioned ; and we now conclude, that, belides 
the globules, the gluten, and a portion of Temm 
that happens to be entangled in the pores of the 
concreting mafs, there is no other matter evident 
in the crairaraentum. 

CCLII. 
The ferum is a tranfparent fluid of every little 
colour, and feemingly fi.nple ; but if itt>e expofed 
to a heat of j 56 degrees of Fahrenheit's thermom- 
eter, it concretes into a firm a..d almofttranfpaient 
gelly ; and, if this be cut in minute pieces, there 
exudes from it a thin colourlefs fluid of a faline 
tafte. In proportion as this fluid is more carefully 
feparated, the coagulated part becomes infipid, 
and in all its properties refembles the gluten fe- 
parated from the crafTamentum. f-om hence we 
are ready to conclude, that the ferum, as obtained 
by fpontaneous {Separation, cq- fills of a portion of 
gluten diflblved in a faline fluid, which we narae 
the SEROS1TY. 

CCLIII. 

From the whole that has been faid from (CCX- 
LTV. to CCLII.) it appears that there are three 
<fjir.ia& portions and kinds of matter in the com- 
mon mafs of blood .; that is red globules, gluten, 
and ferofity. What other matters may alio be 
there, we fhall confidcr afterwards ; but, in the 

mean 
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mean time, mall fey a little more of each of the 
parts we have already mentioned* 

CCL1V. 
The red globules have been confidered as an 
oily matter, and from thence their diilinct snd glo- 
bular appearance has been accounted for ; but there 
is no di reft proof of their oily nature, and their 
ready union with and difFafi'oility in water ren- 
ders it very improbable. As being microfcopica! 
obje&s only, they have been reprefented by diffe- 
rent perfons very differenly. Some have thought 
them fpherical bodies, but divifible into fix parts, 
each of which in their feparate ftate were alfo fphe- 
rical ; but other perfons have not obferved them 
to be thus divifible. To many obfervers, they 
have appeared as perfectly fpherical, while others 
judge them to be oblate fpheroids or lenticular. 
To fome they have appeared as annular ; and, to 
others, as containing a hollow veficle. All this, 
with feveral other circum (lances relating to them* 
very varioufly reprefented, ihow feme uncertainty 
in microfcopial obfervations ; and it leaves me, 
who am not converfant in fuch obfervations, alto- 
gether uncertain with refpeft to the precife nature 
of this part of the blood. The chemical hiftory of 
it is equally precarious ; and therefore,- what has- 
been hitherto faid of the production, and changes 
happening to thefe red globules, we choofe to leave 
untouched. We fhall afterwards fay fomethirg 
with refpect to their general ufe in the animal fyf- 
tem ; and now we fhall attempt to explain the 
taufe of. fome changes, which in certain circum- 

ftance* 
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fiances appear in the colour of the whole mafs of 
Hood. 

CCLV. 

We fuppofe that the red globules, when viewed 
fingly, have very little colour ; and that it is only 
when a certain rmmfocr of them are laid upon one 
another, that the colour appears of a bright red : 
but this alfo hath its limits ; fo that, when the 
number of globules laid on one another is confi- 
dcrable, the colour becomes of a darker red. Up- 
on this fuppofition, the colour of the mafs of blood 
will be brighter or darker as the colouring part 
is more or lefs difFufed among the other parts of 
the mafs ; and we think this appears to be truly 
the cafe, from every circumftance that attends the 
changes which have been at any time obferved in 
the colour of the blood. 

CCLVI. 

The gluten of the blood, from its refemblance 
•n the one hand to the albumen o<vi, and on the o- 
ther to the matter of the folids of animal bodies, 
weconfider as the principal part of animal fluids, 
as that which is immediately formed of the ali- 
ment taken in, and as that which is employed in 
increafing the growth of the folids, or in repairing 
their wafte. 

CCLVII. 
.But it is well known, that the animal fluids in. 
general, and particularly the gluten, is prone ta 
putrefaction ; and that even in the living body, if 
freflx aliment be not conftantly taken in, and alfo 
if certain excretions which carry ofputrefcent 

matter 
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»atter be not conftantly fupported, a confiderable 
putrefaction certainly takes place. From hence 
we are led to think, that fome approach to putre- 
faction conftantly takes place, even in the moil 
healthy bodies ; and that it appears efpecially i» 
an evolutionof faline matter ; and that this, taken 
wp by the water conftantly prefent, forms the fero- 
fity. We fuppofe it is this which affords the va- 
pour of the blood, (CCXLVIJ.) and that it is the 
ferofity diflblving a portion of the gluten which 
forms theferum that appears upon fpontaneous fe- 
paration (CCXLVII.) 

CCLVIII. 

The faline matters impregnating the ferofity, 
if we may judge from the analyfis of urine, are of 
various kinds ; but particularly, there is prefent 
an ammoniacal fait, now well known under the 
name of the ejfentialfalt of urine, which, if not ori- 
ginally formed, is at leaft moft copioufly evolved 
in animal fluids. 

CCLIX. 

Thefe are our conjectures concerning the pirts 
of animal blood ; and it remains to fay in what 
proportion each of them is prefent in it. This 
will perhaps be always difficult ; and in the mean 
time we can perceive, that many eilrmates form- 
erly made could not be exact, as the feveral parts 
were not properly known ; and while judging 
chiefly from the appearances upon fpontaneous fe- 
paration, phyficians were not aware how much 
thefe are affected by the circumltances of extrava- 
sation, and by thofe in which the blood is placed. 
O after 
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after being drawn out. There are not yet indeed 
experiments made to afcertain, with any exaft- 
nefs, the proportion of the feveral parts mention- 
ed : but it is probable, that the red globules make 
a fmall part of the whole ; that the gluten, ^if we 
confider both what is in the crafTamentum a'nd in 
the ferum, is in much larger proportion ; bnit 
that the watery portion is the largeft of all, and 
at the fame time that this has always a confidcr- 
able quantity of faline matter ditfblved in k. 

CCLX. 

We would next put the queftion, By what 
means the parts of this heterogeneous mafs arc 
kept fo equably difFufed among one another, and 
the fluidity of the whole fo conftantly preferved ? 
This we fuppofe to be done chiefly by motion and 
heat, and by the parts difpofed to concrete being 
kept from the contact of any matters to which they 
might adhere m^re firmly than they do to the o- 
ther parts of the blood. The diffiifed parts we fup- 
pofe to be prefent only in thofe veiTds in which a 
con/iderable degree of agitation is conftantly kept 
up ; and we fuppofe alio, that the heat always here 
prefent, both diminifhes the cohefionof the gluten, 
and increafes the folvent power of the ferofity. Ex- 
periments made with neutral falts feem to confirm 
the latter ; and it is alfo probable, that the fame 
folvent p ) wer may be increafed by a quantity of 
air that is conftantly intermixed with the mafs of 
blood while it remains in the veflels, and is under 
.1 conllant agitation. It is fuppoieJ, that an atten- 
tion to thefe feveral circumllances will explain 

/ mofl 
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mofc of the cafes of fpontaneous feparation that oc- 
cur either in the living or dead body, within the 
veflels or without them ; but the detail would be 
too long for this place. 

CCLXI. 

We fhall add here a few words on the ufe of 
thif Angular compofition of animal blood which 
we have been confidering. 

It appears evidently, from many circumftances 
of the animal ceconomy, that its functions require 
a fyftem of vefTels conftantly filled, and e- 
ven diftended ; but as, at the fame time, thefe 
veflels mail be open by a multitude of their extre- 
mities, if all the fluids were fuch as could pafs by 
thefe extremities, the fyftem could not be kept 
filled for a few minutes. It is neceflary, therefore, 
that the fluids fhould be partly of fuch a fize as that 
they cannot pafs through the fmaller veflels, and 
partly in a diffufed ftate only, which has com- 
monly the fame eftecl:. Hence it is, that the red 
globules, under the ordinary impetus of the heart 
and arteries, are ftri&ly confined to eerain veflels ; 
and it is probable, that, in the like circumftances 
the diffufed gluten does not go much farther. This 
ferves to keep the larger veflels of the fyftem con- 
flantly filied. But, on the other hand, the ferofity 
being fufficiendy fluid, might be fuppofed to run 
oft" by the many outlets open to it, and thereby to 
leave the fluids in the larger veflels of a confidence 
unfit to circulate. This, however, feems alfo to 
be obviatej by the vifcidity of thegrofler parts of 
the blood, fuificient always to entangle fo much 

of 
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of the more fluid, as maybe neceflary to preferve 
the due fluidity of the whole. 
CCLXII-. 
The heat of the human body, fupported by 
powers within itfelf, is probably the effect of th« 
motion of the blood, and might have been treated 
of when we were confiJering that fubjeft. But as 

many perfons fuppofe it to depend in fome meafure 
on the nature of the fluids, we have referved it for 

this place ; and here perhaps to fay only, that the 
queftion concerning the caufe of animal heat ii 

not yet folved, 

CCLXITI. 

The opinion of animal-heat's being the effect of 
mixture, is to be little regarded ; as the matters 
fuppofedto be mixed, the place in which the mix- 
ture is made, and the other circum fiance* relating 
to it, are equally hypothetical, and the whole is ill 
fupported by any analogy. 

cclxiv. 

More fpecioufly is animal-heat fuppofed to be 
the effect of putrefaction, towards which there is 
certainly fome approach in animal bodies ; but 
the opinion is Hill very doubtful. For, firji the 
the effect of any degree of putrefadion in produ- 
cing 1 heat is not well afcertained. Secondly, It is 
not fupported by any analogy, that putrefaction, 
in the degree to which only it proceeds in living 
bodies, is capable of producing the heat appear- 
ing there. And lafily, Whatever is the degree t« 
which putrefaction proceeds in living bodies, it 

dees 



PHYSIOLOGY. 



109 



does not aopear that there is any increafe of heat 
correfpondent to the incrtafe of putrefaction, and 
raclier the contrary. 

CCLXV. 

The fuppoiitions either of mixture or of putre- 
faction, as the caufe of animal-heat, are both of them 
rejected by this, that the generation of heat ina- 
nimal bodies is manifeftiy dependent on another 
caufe, that is, the motion of the blood. For the 
power of generating heat in anv animal is noc per- 
fect till the motion of the blood in it is fuily efta- 
bliihed ; and, when the generating power is efta- 
biifhed, we perceive the heat to be increafed or 
diminished as various caufes increafe or diminilh 
the motion of the blood. Jn dying animals, the 
the heat grows lefs as the motion of the blood 
grows lefs ; and when at death this ceafes altoge- 
ther, the heat ceafes alfo, commonly, at leaft, as 
foon after death as we can fuppofe a body of the 
fame bulk to loole the heat it had acquired. 

cclxvi. 

This connection between the heat and motion of 
the blood feems in general to be well proved ; and, 
though it may be difficult to reconcile certain ap- 
pearances to it, we would fo far admit of the fup- 
poii ion, as to inquire, in the next place, into the 
manner in which the motion of the blood may ge- 
nerate he it; 

ccxLvrr. 

On this fuhjptt, the mofl common opinion 
is, that the heat is produced by the attrition of 

the 
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the particles of the b'ood upon one another, or of 
thefe on the internal iurface of the vcfiels in which 
they move. But we cannot find any analogy la 
fupport either the one or the other fuppofition. 

The attempt made to fupport the latter fuppo- 
fition, by endeavouring to (how, that upon this the 
equality of heat in the different parts of the fame 
body is well explained, deferves little regard, as 
it is founded on doubtful principles and miilakcn 
facls. 

CCLXVIIL 

The equality of heat in the different parts of 
the fame body feems to require the generating 
power to be very generally diffufed over the 
whole ; bat it does not feem to require its being 
precifely eqaai in every part, as the interpofition 
of pretty large veffels in every part of the body, 
and the fpeedy communication of the fluids from 
any one part to every other, will fufficiently account 
for the equality of heat, though the generating 
power fhouid be in fome meafure confined to cer- 
tain parts only. 

However, we take no notice of the fuppofitions 
which have been maJeof the generating powers 
being confined to certain fmall portions of the 
fyftem only, Thefe fuppofuions give no relief in 
the general theory, and they are not fupported by 
any particular evidence. The breaching animals 
3re the warmed ; but thit they are warmer becaufe 
they breathe, is not more probable than that they 
breathe becaufe they are warmer. 

CCLXIX. 
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CCXLIX. 
With refpett to this theory, which deduces ani- 
mal heat from the motion of the blood, we muft 
own, that it is attended with feveral difficulties. 
It will be difficult to (how, in fo many animals of 
of different age, fize, and temperament, in which 
the degree of heat is nearly the fame, that the mo- 
tion of the blood, in all its circumltances, is alfo 
exactly the fame ; or to fhow, in the different ani- 
mals in which the degree of heat is cohfiderably dif- 
ferent, that the motion of the blood in each is corre- 
fpoadent to the difference of heat. May it not be 
fuppofed, that there is fome circumflanee in the vi- 
tal principle of animals which is in common to 
thofe of the fame clafs, and of like ceconomy, and 
which determines the effect of motion upon the vi- 
tal principle to be the fame, though the motion act- 
ing upon it may be in different circumftances ? 

CCLXX. 

In all wc have hitherto faid of animal fluids, 
we have confidered the common mafi of blood as 
confiding of three parts or three kinds of matter 
only ; but many more have been fuppofed to be 
prefent in it, and we mail inquire upon what 
ground. 

It is common to fuppdfe, that the aliment or the 
chyle formed of it is not perfectly afEmuIated in 
paffing once only thro' the lungs ; but that for 
fome time after fuch paffage, it continues to 
circulate with the blood under the fame form and 
of the fame qualities which it had when it firfl 
entered the fubclavian, and particularly in this 

ftate 



l\% PHYSIOLOGY, 

ftate to furnHh the milk which is fccreted in the 
breafts of females. There is, however no proper 
evidence of the chyle's ever appearing in the 
blood-veflels, and the appearances of it alledged 
can be ctherwife account! d fori The arguments 
for the fame opinion, which are drawn from the 
confideration of the fecretion of milk, are embar- 
rafTed with many difficulties. 

CCLXXI. 
It is probable, that the animal fluid (CCLV* 
CCLVI.) is in a conftant progrefs, and hardly for 
a moment ftationary, or therefore uniformly the 
fame over the whole of the common mafs. Some 
part of it is that which was laft formed, and there- 
fore the neareft to the vegetable matter from which 
chiefly it was produced ; while another part of it 
is that which has remained longed in the body, 
and is therefore the neareft to putrefaction. Be- 
tween thefe two there may be feveral intermedi- 
ate ftates, which, however, like the neareft fhades 
of the fame coloc.r, are not diftinguifhable by our 
ienfes or experiments. 

CCLXXII. 

Be/ides the difference of matter arifing from the 
progrefs of the animal fluid, there have been o- 
ther matters fuppofed prefent in the common 
mafs, and as commonly conftituent parts of it. 
Such are a mucous matter, like to the mucous 
matterot vegetables; and a gelatinous matter, like 
%o that which is extracted by decoftion from the 
folid parts of animals. But there is no evidence 
of eitfler being formally prefent in the mafs of 

blood, 
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blood, and the fuppofition is founded on miftaken 
fads and falfe reafonings 

CCLXXIII. 
But it is proper to be obferved here, that many 
extraneous matters may, by different way?, be in- 
troduced into the blood-veffels ; and that many of 
the fecreted fluids, fometimes very different from 
any thing that exifted before in the mafs of blood 
may, by abforptionor regurgitation, be again taken 
into the blood -veffels : But, with regard to all of 
thefe, whether extraneous matters, or thofe produ- 
ced in the body itfelf, it is prpbable^that hardly 
any of them enter into the mixture of the animal 
fluid, and that they are only diffufed in the fero- 
fity till they can be again thrown out of the blood 
veffels by the readied: outlets. The oil of the a- 
dipofe membrane is frequently, and perhaps necef- 
farily reabforbed, and feems to be, befides the 
lymph, the only reabforbed matter which enters 
again into the mixture of the animal fluid. 

SECT. IV. 
CHAP. III. 
Of Secretion. 

CCLXXV. 

AFTER thus considering the parts of the mafs 
contained in the red veffels, we muft next 
ionfider the feveral fluids which appear in the 0- 
;her parts of the body. 

P CCLXXVI. 
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CCLXXVI. 
All of thefe we fuppofe to be derived from the 
common mafs, as they appear in veflels continu- 
ous with thofe of the common mafs, and as their 
appearance ceafes when the communication of the 
veffels containing them, with the fanguiferous vef- 
felsj is any how interrupted. 

CCLXXVII. 
The fluids thus derived from the common mafs 
feem to be produced in confequeuce of a certain 
ftructure, with perhaps fome other condition in the 
extreme veflels through which the fluids pafs ; and 
a part having fuch a ftructure, is called a gland or 
fecretory organ, the function of which, from the 
moft obvious notion of the m anner of it, is called 
fecretiou. 

ccLxxvnr. 

The ftructure of the organ, and the manner of 
its function, feem to me for the moft part un- 
known ; at leaft, what we know or fuppofe with 
regard to the ftructure hardly in any cafe applies 
to the explanation of the function. 

CCLXXIX. 

If it any how appeared that the* feveral fecreted 
fluids were all of them previoufly exiilent in the 
fame forms in the mafs of biood, it would not 
perhaps be difficult' to explaii what might be 
ftri<t!y called a fecretion. But fuch previous ex- 
igence does not appear ; for, except the matter of 
exhalation into 'he feveral cavities of the body, 
and the matter of urine and of perforation, we 

find 
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find no proper evidence of any other fecreted flu- 
ids prefent in the mafs of blood. We cannot find 
there, either milk, mucus, or oil, and much lefs 
the appearance of many other fluids which are 
only found after they have pafled through certain 
organs . 

CCLXXX. 
This being the cafe, the confederations of the 
phyfiologifts with regard to the velocity of the 
blood, and other circumftances favouring the fe- 
paration of the parts of a fluid which are only 
diffuied among one another, deferve no attention. 
The effects of different apertures may go fome 
length ; but we can perceive their particular ap- 
plication only in the few cafes of a fimple fepara- 
tion. In moft others, there appears to be a change 
of mixture ; but we perceive neither the precife 
changes that are made , nor the caufe of them. 

CCLXXXI. 

Till we can difcover thefe more clearly, we 
may in the mean time obferve, that the aftion of 
the veflels of the fecretory organ has a confidera- 
ble fhare in determining both the quantity and 
quality of the fecreted fluid, and that both very 
often are very little affe&ed by the general ftatc 
of the circulation, or by the different conditions 
of the mafs of blood. 

CCLXXXII. 

It would feem that no other fecretion but thofe 
of perfpiration and fvveat are rnanifefllv increafed 
by the iacreafed aclion of the heart and arteries 

(CLXXXI.), 
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( ; LXXXI ), and that mod of the other fecreti- 
ons are tncreaf d oiiiv by ftimalants applied to 
their organs. Trefe ftimulan s may be either 
fuch as are imme-iiately applied externally or inier- 
r.^lly to the excretory, cr perhaps to the fecretory 
yeflels ; or ibey may be fuch as are applied to the 
fen orium, or to diftant pa rts cf the nervous lyf- 
tetn, which by the laws of the animal ceconomy 
have a connection with the organs of fecretion, 
Tnefe ftirrialarus, at the fame time that they aft in 
either of thefe ways on rhe fec»etory organs, for 
the moft part have ho, fenfible eftea on the gene- 
ral ftate ot the circulation of the blscd. 

CCLXXX1II. 

With refpeato the influence of the condition of 
the commm mafs of blood upon the ieveral fecre- 
tions, we prclume that the ftate of the quantity of 
the fluiis in general will affeft the quantity of e- 
very fecretiun ; but the effedls of the quantity of 
the whole mate are very remarkable only, withre- 
fpedt to the fecretions of perfpiration, urine, and 
milk. 

The qualities of the common mafs may alfo be 
prcfunv ci to afiva the feveral fecretions : but the 
efTVd of theie qnaiities appears moft remarkable in 
the f.me fecretipDS of peripiration, urine, and 
milk ; and, even in 'thefe, the efTedl feems to de- 
pend upon the proportion of water more than upon 
that of any otli ir in the common mafs. 

With re .pea ro the o'rur fecretions, we cannot 
perceive triat any of them are increafed bv a par- 
ticular matter pi efent in the mafs of" biood, ex- 
cept 
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cept it be fuch a. matter as ftimulates the fecreto- 
ry organ. 

CCLXXXIV. 

The feveral fecretions are frequently oblerved 
itoaffecl: each other mutually, fo that the increafe 
of one diminiflies another, and vice <verfa. This 
feems to depend either upon a change of determi- 
nation in the courfe of the blood (CLXXVII1.), or 
upon a change in the ftate of fluidity of the com- 
mon mafs, or perhaps upon a connection eftablifh- 
ed between the different organs of fecretion as 
parts of the nervous fyftsm ; and, except it be in 
the cafe of petfpiration and urine, we cannot per- 
ceive that the effed of the ftate of one fecretion 
upon that of another depends upon an increafe or 
diminution of any particular matter in the mafs of 
blood. 

CCLXXXV. 
After mentioning thefe generalities with re- 
fpeft to fe;retion, we mould, perhaps, proceed in 
the next place to confider the application of them 
to the particular fecretions, and alfo to confider 
more particularly the feveral fecreted fluids ; but 
we omit both thefe fubje&s, as we prefume the for- 
mer will be obvious from what is already faid ; 
and with refpecl: to the latter, we have not yet a 
fcfficient number of experiments to proceed any 
length in it, 

SECT. 
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SECT. IV. 
CHAP. IV. 
Of Nutrition. 

! 

CCLXXXVI. 

UNDER this title we might confider how the 
matter both of the fluids and folids of the 
body is fupplied : but, after what we have for- 
merly faid of the taking in and alfimilation of the 
aliment, we have nothing now to add with refpect 
to the fluids ; and we therefore confine ourfelves 
here to confider in what manner the folid parts ob- 
tain their increafe of matter and growth, or have 
their occafional wafle repaired. 
CCLXXXVII. 

There is no doubt that the folids are formed of 
the fluid prepared from the aliment in the man- 
ner we have faid ; but it is required now to fay 
what portion of the fluids is employed in nourifh- 
ing the folids, by what channels the nourifhment 
is conveyed to them, and, being applied there, 
how from fluid it becomes folid. 

CCLXXXVIII. 

With regard to the firfl: queftion, we have no 
doubt in afferting, that in oviparous animals, it is 
the albumen ovi that is employed in nourifliing 
the chick ; and we prefurne that it is an analogous 
fluid which is employed in nourifliing the bird du- 
ring the the whole time of its growth. We think 

the 
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the analogy may be fafely applied with refpeft to 
all animals, the folid matter of which is of the 
fame kind with that of the oviparous. 

CCLXXXIX. 

This analogous fluid we ta!:e to be the gluten 
of the blood, properly diluted and freed from any 
adhering faline matter. 

CCXC. 

To determine in what manner this nutritious 
fluid is applied to the nourifhment of the folids, it 
is neceflary to confider what are the Ample funda- 
mental folids, of which all the others are formed. 

CCXCI. 

It feems to be the opinion of the greater part of 
modern anatomifts, that the folid parts confift en- 
tirely of a cellular texture, of various denfity in the 
different parts ; and indeed, the flructure of the 
greateff. part of the folids is evidently of this kind. 
But at the fame time, it is alfo true, that a fibrous 
ftrufture is to be obferved almoft every where in 
the body. Jt appears in the medullary fubllance 
of the brain and nerves, in the mufcles and ten- 
dons, in the arteries, in the excretories of the 
glands, in the lymphatic veflels, in the alimentary 
canal, in the uterus and bladder of urine, in the 
ligaments, in moil membranes ; and it is to be 
feen in thofe membranes which are afterwards 
changed into bones, especially whilfl this change 
is going on. 

ccxcrr. 

From this view of the univerfality of a fibrous 
ftrucluTe in animal bodies we are difpofed to be- 
lieve, 
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Ueve, that thefe fibres are the fundamental part 
of animal folids ; that they are the primordial fta- 
minal part of animal bodies ; and that the cellular 
texture is, for the moll part, an accretion formed 
upon thefe fibres. 

The confideration of the ftrutture and growth of 
vegetables feems to illuftrate and confirm this 
opinion. 

CCXCIII. 

At the fame time, from the fibrous parts (CC- 
XCI.) being evidently, in moll inftances, parts 
of the nervous fyftem, and from the gradual for- 
mation of the foetus in which the nervous fyftem is 
firft formed, we think it probable, that the whole 
of the fibres in the different parts of the body are 
a continuation of the nerves ; and this again will 
lead to the condufion, that the nourifhment of the 
foft and homogeneous folid every where is con- 
veyed to it by the nerves. 

CCXCIV. 

This fuppofes alfo, what is otherwife probable, 
that the cortical part of the brain, or common or- 
igin of the nerves, is a fecretory organ, in Which 
the gluten of trie blood being freed from all faline 
matter before adhering to it, becomes fit for the 
nourifhment of the folids, and being poured in a 
fufficiently diluted ftate upon the organ of the 
nerves, it is filtrated along the fibres of thefe, and 
is thus conveyed to every ftaminal fibre of the 
fyftem. We fuppofe, at the fame time, that the 
medullary, or what may be called the folid mat- 
ter of the nerves, is in the living body conftantly 

accompanied 
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accompanied wit^ a fubtle elaftic fluid, which fits 
them for being the organs of fenfe and moticn, 
and which probably is alfo the means by which 
the nutritious fluid is carried on in the fubflanccof 
the nerves, from their origin to their extremities. 
In what manner the nutritious fluid, thus car- 
ried to the feveral parts, is there applieo, fo as to 
increafe the length of the nervous fibre itfelf, or 
form a cellular texture upon its furface, and in 
what manner from fluid it becomes fo'id, we can- 
not explain ; nor can thefe particulars be explain- 
ed upon anv other fuppofi don thai has been formed 
with refpett to nutrition. " 

CCXCV. 

It is probable, that, for a certain time, at its firft 
beginning, the growth of animal bodies proceeds 
in the fame manner as that of vegetables .- but it 
is evident, that, at a certain period, in the 
growth of animals, a different ceconomy takes 
place ; and that, afterwards, the growth ffems t« 
depend upon an extension of the arteries in length 
and widenefs by the blood propelled intothtm by 
the powers (CLVI. CLIX.) It may be fuppofed, 
that this extension of the arteries is applied to e- 
very fibxe of the body, and that by the exbenfion 
of thefe it gives an opportunity to the application 
and accretion of nutritious matter ; to the growth 
therefore of the fibre itfelf, and to the growth of 
cellular texture on its furface. Perhaps the fame 
extension of the arterial fyftem gives occafion to 
the fecretion of fluids, which poured into the cel- 
lular texture already formed, according to the dif— 
Q_ pofitioa 
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pofition of thefe fluids to concrete more or lefa 
firmly, gives the different degrees of denfity and 
hardnefs which appears in different parts of the 
body. 

CCXCVL 
By this extension of the arterial fyftem, the fcve- 
ral parts of the body are gradually evolved, lbrae 
of them (boner, others later, as by the conftitution 
of the original (lamina, or after occurrences, they 
are feverally put into the conditions (CLXXVII. 
CLXXVIH.) by which they are more or lefs ex- 
pofed to the impetus of the blood, and fitted to 
receive a greater quantity of it. But as the parti 
by thefe caufes firit evolved will increafe the 
molt in the denfity of their folid parts, they will 
therefore more and more refill theirfurther growth; 
and by the fame refifhnce, will determine the 
blood with more force, and in greater quantity, 
into the parts nor then fo far evolved. Hence the 
whole fyftem will be at length evolved, and tvery 
part of the folids will, in refpect o f denfity and re- 
finance, be in ballance with every other, and with 
the forces to which they are feverally expofed. 

CCXCVII, 

The extenfion of the arteries (CCXCV'.) de- 
pends upon the refinances which accur to the free 
tranfmiffion of the blood through them, as in(C- 
LxTX.) ; and further, from a refiil.a>ice in the 
vein?. For as a c?:ifiderab!e portion of the blood 
(byCCLXT) does net commonly pais into the 
fma'ler branches of the arteries, but mull pafs very 
entirety into the vein: ; fo thefe, by their capaci- 
ty 
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ty conftantly diminifhing as they approach near- 
er to the heart, and by their Goat* being of a den- 
fity and hVmneft fumcient to prevent further dila- 
tation, considerably refill: the free paflagc of the 
blood from the arteries into them. 

CCXCV1II. 

While thefe refiftances continue, the arteries, 
and with them almoft every fibre of the body, mull 
be extended at every fyftole of the heart ; and with 
this extenfion, the growth of every part will pro- 
ceed : but, as every part, by its receiving an ad- 
dition of folid matter, becomes more denfe and 
and rigid ; fo it is lefs eafily extended, and per- 
haps lefs readily receives an accretion of new 
matter, than before. Hence it is, that the more 
the body grows, it admits of any additional growth 
more flowly j and unlefs the extending powers in- 
creafe in the fame proportion with the increafing 
denfity of the folids, there mud be a period at 
which thefe two powers will balance each other, 
and the growth will proceed no farther. But, as it 
is evident, that the bulk and weight of the heart 
and probably therefore its force, does not increafe 
with the increafing bulk of the body, and that the 
attion of the heart is the principal extending pow- 
er in the fyftem ; it is alfo plain, that the extend- 
ing power does not increafe in the fame proportion 
with the increafiag denfity of the folids; and 
therefore, that thefe two powers will, at a certain 
period come to balance each other. 

CCXCIX. 

But not only is the force of the heart thus cop' 

f*vit 
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ftantly diminifhing, with refpeft to the refiftance of 
the aneiie* ; but the force of the heart, though it 
were ftill Tub filling, has, from other caufes, lefs effect 
n extending the arteiies. The blood is more confi- 
ned to the arteries, and extends them further in pro- 
portion to the refillance in the veins, as in (CCX- 
CVll.) ; and this refiltance in the veins, and the 
extenfion of the arteries depending upon it, will 
be more or lefs, according- to the refpettive densi- 
ty of thefe two fets of veffels. But it appears 
from the experiments of Sir Clifton Wintringham 
that the denfity and firmnefs of the veins with re- 
fpeft to their corrcfpondent arteries, is much grea- 
ter in young animals than in oid; and thence it 
appears, tint during the growth of animals, the 
arteries are acquiring an increafe of denfity in a 
greater proportion than the veins a;e at the fame 
time ; and therefore, that the refiftance in the 
veins with refpcft to the arteries, muft be con- 
flantly diminifhing : that the veins will therefore 
receive a greater proportion of bio id ; that in the 
fame proportion tl e arteries will be lef« extended ; 
and, lajilv, that the diminifhed refiflance in the 
Vein,*, concurring with the diminifhed force of the 
heart, will the fooner bring the increafing rigidity 
of the arteries, and therefore of every fibre of the 
body, to be in balance wich the extending powers ; 
at leift, fo far as to prevent their producing any 
Fuither growth. 

CCC. 
This account of the change of the refiflances in 
the arteries and veins, with. refpecT: to one another, 

is 
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Is agreeable to phenomena, which (how that the 
arteries are larger, and contain more blood in. 
proportion to the veins in young animals, than in 
old ; that arterial hemorrhagies occur mod fre- 
quently in young perfons ; and that congeftions 
in che veins, with hemorrhagies, or h- dropic ef- 
fulions depending upon them, occur moil frequent- 
ly in old age. 

CCCI. 

It is probable, that the refiftajice both of arte- 
ries and veins goes on increaling, while the force 
of the heart is not increaling at the fame time ; 
but it appears alfo, that, from the diminiftied force 
of the heart, and the compreifion which the 
fma.ler vefTeis are conftantly expofed to from the 
dirteniion of the larger, the aftion of the mufcles 
and other caufes, the number of fmall vtffds, and 
therefore the capacity of the whole fyftem, is con- 
ftantly diminilhing fo much, that the heart may 
ftill for fome time be fjfRcient for the circulation 
of the blood. But, while the refinances in the vef- 
fcls are conftantly increafing, the irritability of 
the moving fibres, and the energy of the brain, 
are at the fame time conftantl) diminilhing ; and 
therefore the power of the heart muft at length 
become unequal to its talk, the circulation muft 
ceale, and death enfue. 

CCCII. 
The unavoidable death of old perfons is thus 
in part accounted for ; but it is however, ftill pro- 
bable, that the fame event proceeds chiefly from 
the decay and iotal extinction of the excitement 

or 
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or vital power (CXXXVI.) of the nervous fyftem, 
and that from caufes very independent of the cir- 
culation of the blood, and arifmg in the nervous 
fyftem itfelf in confcquence of the progrefs of life. 
This feems to be proved by the decay of fenfe, 
memory, intellect, and irritability, which con- 
ftantly takes place, as life advances beyond a cer- 
tain period. 
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